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ABSTRACT 
 
This study considers the nature of South African municipal water service delivery, 
and how marketing strategies can provide a framework for better management of 
this service. It reflects on the elements that guide municipal decision making and 
evaluates user preferences for levels of the municipal “water service mix” by 
employing conjoint analysis. Particular attention is paid to consumer willingness to 
pay for improvements in the “water service mix”.  The study argues that the values 
municipal consumers attach to the variables of the water service mix need to be 
better incorporated into decision making regarding water service delivery, and that 
conjoint analysis is an informative method to assist in generating this information.  
 
The study outlines a water service marketing challenge and methods of research 
followed to deal with it (Chapter One) and the nature of the laws and institutions 
governing water service provision in South Africa (Chapter Two).  The task of 
providing water services is delegated to Water Service Providers (municipalities). 
The key variables of the water service mix from the consumers perspective include; 
quality of the water, rate of flow from tap, interruption of water flow, sewerage 
disposal, assurance of supply, and water service tariffs (Chapter Three).  The study 
covers the areas of Amathole, Kouga and Nelson Mandela Bay Municipalities‟ 
(Chapter Five).  
 
The method of marketing analysis applied is conjoint analysis, alternatively known as 
choice experiment analysis.  An overview of the method is provided and its 
application to three samples of one hundred residents at each of the study sites is 
described in Chapter Four. The responses of the three hundred residents provide the 
basis for the results.  Respondents were requested to make a series of choices 
between alternative water service mixes consisting of six variables differentiated by 
three levels (Chapter Three).  In making these choices they implicitly compared and 
weighed up the relative worth of the selected variables against each other.   
 
The findings of the analysis were diverse (Chapter Six); two of the three estimated 
models did not yield significant results. An interpretation of these results showed that 
the respondents of the Kouga municipality were willing to pay R65.05 more (per 10 
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Kilolitres of water) than their current monthly tariff for a marginal improvement in 
water quality, R57.29 more (per 10 Kilolitres of water) per month for a marginal 
improvement in sewerage disposal and R21.90 (per 10 Kilolitres) per month for 
marginal improvements in assurance of water supply. Findings showed that 
willingness to pay for reduced interruptions and improved flow rates was lower and 
not as highly valued as the abovementioned variables. Most of these findings were 
consistent with similar international and national studies showing their reliability. 
 
Although there has been significant improvement in extending the reach of the 
network since 1994, the standards of water service provision in South African 
municipalities do not appear to have improved.  The results of this study mirror a 
number of concerns that have been expressed about the standards of service, 
particularly sanitation (in publications like the Green Drop Report).  Municipal service 
delivery in these areas would appear to be constrained by a number of issues 
including a lack of public involvement, legislation, limited financial resources and 
institutional capabilities. However, it is a service that is too vitally important to be 
allowed to deteriorate.  
 
Marketing analyses can make a valuable contribution to allocating and managing the 
scarce resources to best satisfy the consumers of water services (Chapter Seven). 
When consumer orientation is formally introduced as the main objective into the 
thinking of the service provider, it becomes untenable to offer poor service delivery.  
But that is exactly what many municipalities appear to be doing.  There is a need to 
get back to the basics – where the consumer is king.  This analysis concludes that 
consumers want, above all else, assurance of water supply, a high quality of water, 
and safe environmentally sensitive disposal of waste water.  
 
It is recommended that municipalities not lose sight of the fact that price is an 
important part of the marketing mix.  From the paying consumers perspective, when 
the government incorporate too many other considerations into pricing of water 
services they are, in effect, disengaging price from the marketing mix by not being 
sensitive to consumer needs.  This approach shows a weak marketing strategy, and 
may result in dissatisfied consumers who may become unwilling to pay for their 
water services – an outcome that the researcher would discourage. 
CHAPTER 1 
 
INTRODUCTION AND BACKGROUND TO RESEARCH 
 
1.1 INTRODUCTION  
 
Water is an indispensable natural resource – vitally necessary to sustain life, the environment, 
food production, and it is essential for economic development (King 2004:207). Water 
services refer to water supply (inflow) and sanitation services (outflow). Prosperity in South 
Africa depends (amongst other factors) on the sound management of water 
(Intergovernmental Fiscal Relations Act 1997).  However, realising this objective is not a 
simple task.  Against a background of expanded aspirations and political commitments, 
municipalities and central government in South Africa face a challenging situation with respect 
to the provision of water services, including extending the reach of the public network, 
maintaining the infrastructure, complying with legally required delivery standards and 
providing an appropriate water service at an appropriate price to consumers (Bond, Ruiters & 
Stein 2002:255-300). 
 
The context within which water services are provided is defined by laws governing the actions 
and responsibilities of the Department of Water Affairs, water boards and municipalities.   
There are many relevant laws; one of which is the 1998 National Water Act (number 36 of 
1998, hereafter referred to as the National Water Act).  In terms of this Act municipalities in 
South Africa are granted monopoly rights in the provision of potable water related services 
(inflow and outflow management). The main reason for granting municipalities this monopoly 
is because there are decreasing average costs in the impoundment, transport, treatment, 
distribution and removal of water; therefore making it a natural monopoly. 
 
The National Water Act reflects the pursuit of many social objectives, for example; 
environmental conservation, and financial and economic sustainability. Furthermore, there is 
provision for a marketing consciousness in the Act, whereby, all municipalities are required to 
involve stakeholders (consumers) in the areas they serve in decision making relating to water 
services and determining the type of water service provided. 
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How this marketing consciousness can be implemented is one of the primary challenges 
addressed by this study.  Given the constraints imposed by Law and cost recovery on water 
service providers in South Africa, it will be shown that market research analysis, and conjoint 
analysis specifically, can yield very useful insights when applied to municipal water service 
provision in the Amathole, Kouga and Nelson Mandela Bay Municipalities.  
 
1.2 PROBLEM STATEMENT 
 
When the ANC government came into power in South Africa in 1994 there were about fifteen 
million people without safe drinking water and over twenty million without adequate sanitation 
services (Department of Water Affairs 2009). Consequently, the government committed itself 
to improving the standard of water services in South Africa.  It has greatly improved potable 
water service provision to urban areas, and extended the reach of these services into rural 
areas (Blue Drop Report 2009).  However, it has made less impressive progress with respect 
to sanitation (Green Drop Report 2009). In 2002 about eighteen million people in South Africa 
did not have access to basic sanitation services (Department of Water Affairs 2009). 
 
More recently there has been conflict between the Phiri residents of Johannesburg and the 
City of Johannesburg about restrictions imposed by water authorities on the amount of free 
water the Phiri residents receive. The main source of conflict was over the legality of the City 
of Johannesburg installing pre-paid water meters (Hazelton 2010) and has impacted water 
law in South Africa. This court case is discussed further in Chapter Two. 
 
In addition to these issues it was revealed that sixty three of all municipalities in South Africa 
were unable to state whether they met drinking water quality standards or not, and at least 
thirty seven percent of all households during one or more days in 2003 had their supply of 
water interrupted (Department of Water Affairs and forestry Blue Drop Report & Department 
of Water Affairs and forestry Green Drop Report 2009). Furthermore, it is estimated that more 
than sixty percent of South African wastewater treatment plants do not comply with 
regulations on treating effluent to acceptable standards (Department of Water Affairs 2009).  
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Part of the water service problem in South Africa is that it is a semi-arid country with an 
annual rainfall far below the world average of 860mm (Earle & Malzbender 2008:53-57). As a 
result South Africa‟s water resources are scarce and limited. The demand for water is 
dominated by agriculture, specifically irrigation and livestock watering. Agriculture is followed 
in demand by domestic and industrial consumers and lastly forestry. See Figure 1.1 for the 
distribution of the use of water (Earle & Malzbender 2008:53-57).                  
 
FIGURE 1.1: Total use of water per sector (2006/07) 
 
 
 
Source: Adapted from the Department of Water Affairs and Forestry (2002) 
 
It is expected that future growth in water requirements will largely be in the metropolitan 
municipalities. This growth will have to be balanced with rural water needs, particularly 
agriculture. Projected trends in global climate change are predicted to worsen this situation 
and exacerbate local and regional water shortages (Earle & Malzbender 2008:56). Recent 
estimates suggest that almost half of the countries in Africa (24 out of 53) will exceed the limit 
of their economically usable, land-based water resources before the year 2025. These 
disturbing statistics emphasise the urgent need to find sustainable solutions to the problem of 
securing adequate access to water supplies and the manner in which water resources are 
used and managed (King 2004:208). 
 
61% 
32% 
6% 1% 
Agriculture / irrigation / livestock 
watering 
Domestic / industrial (municipal) 
Forestry 
Unbillable 
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There are many factors underlying the management of water service provision. On the one 
hand, there are compliance requirements to be met and on the other hand the economic 
imperative that the revenue raised from water service tariffs should cover the costs of water 
service provision.  What is uncertain in this process is whether there is sufficient sensitivity to 
the marketing concept in this compliance-financial type approach.  If consumers perceive the 
tariff charge to be too high, regardless of how good the service is there is a possibility that 
they will be dissatisfied. However, if the tariffs are set too low, and if an inferior quality of 
service is provided, it will cause dissatisfaction as well. From the marketing concept 
perspective, a critical task of the water service provider is to set the service and tariff 
standards in such a way that they are concurrent with the needs and limitations of the market 
they serve (Nieman & Bennett 2006:160). 
 
The main reason why municipalities in South Africa might not follow the marketing-orientated 
approach is because they have a natural monopoly in the market.  Organisations that do not 
feel the pressure of competitors tend not to be market-orientated, because there is little 
incentive to invest in designing business strategies according to consumers‟ needs if 
consumers will make use of the service regardless (Doyle 2002:7).  
 
There is reason for concern if decision making with regard to the „type of water service‟ the 
public receive does not sufficiently involve the public, and that service standards and tariffs 
are simply defined by cost recovery ambitions and legal (institutional) constraints (Meyer 
2007:35-36). This study introduces the water service mix which is made up of independent 
variables that were derived from the marketing mix.  The independent variables include; water 
quality, rate of flow from tap, interruptions in flow of water, sewerage disposal into water, 
assurance of water supply, and water service tariffs.  
 
One of the aims of this study is to advise government to expand public involvement in service 
related areas, especially, determining at which level to set the independent variables of the 
water service mix. There may be many benefits from public involvement; including, improving 
water service education, and increasing consumer satisfaction and willingness to pay for 
water services. The problem statement for this study can thus be formulated in the form of the 
following question:     
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How can variations of the independent variables, namely; water quality, rate of flow 
from tap, interruptions in flow of water, sewerage disposal into water, assurance of 
water supply, and water service tariffs, influence consumer choice of the water service 
mix in the Kouga Local, Amathole District and Nelson Mandela Bay Municipalities? 
 
1.3  CONCEPTUAL MODEL 
Figure 1.2 highlights the possible relationships between the variables of the water service mix 
and consumer choice. Therefore, the conceptual model hypothesises that the independent 
variables will have an impact on the dependent variable. In terms of the literature, and 
secondary sources, namely, Snowball (2009), Nieman and Bennett (2006), and Earle and 
Malzbender (2008) the abovementioned variables explain consumer preference regarding 
water services. A detailed discussion of the literature is presented in Chapter Seven. 
 
FIGURE 1.2: Variables influencing preference of water service mix 
 
Source: Researcher‟s own construction 
Interruptions in flow 
of water 
Rate of flow from tap 
 
Water quality 
(Taste, look, smell) 
Assurance of water 
supply 
 
              Independent variables 
Dependent variable 
Sewerage disposal 
into water 
 
 
Preference of water 
service mix 
Water service tariffs 
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1.4 OPERATIONALISATION OF INDEPENDENT VARIABLES 
 
The independent variables are presented in the following sections. 
 
1.4.1 Water quality 
 
The water quality standards in South Africa are set by the government and stated in the 1998 
National Water Act (number 36 of 1998). A high level of water quality is achieved when a 
strict system of monitoring and treatment of water occurs. There are many risks involved 
when the public receive poor water quality, including increased sickness and even deaths. 
For this reason, water needs to be subjected to extensive treatment and cleaning processes 
where all the components of the water need to be verified. The following characteristics are 
included when analysing the resource quality (Batuca & Jordaan 1999): 
 the quantity, pattern, timing, water level and assurance of in-stream flow;  
 water quality which includes the physical, chemical and biological components of 
the water; 
 the character and condition of the in-stream and riparian habitat; and 
 the characteristics, condition and distribution of the aquatic biota. 
 
Water quality is a vital component in the water service industry, as sickness and diseases; 
like cholera, are easily spread through poor quality of water. The consequences of providing 
contaminated water can be catastrophic for economies and communities at large (Earle & 
Malzbender 2008:56). 
 
1.4.2 Rate of flow from tap 
 
Rate of flow from tap refers to the pressure of the water at the delivery sites. This variable is 
regulated by the local municipalities in South Africa to ensure that the pressure is kept at a 
level that is suitable for domestic use. The National Water Act prescribes that if water tariffs 
are in arrears, municipalities are legally permitted to restrict the water pressure of those 
transgressing households, implying the retarded delivery of water (Batuca & Jordaan 1999).  
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1.4.3 Interruptions in the flow of water 
 
Interruptions in the flow of water are regulated by the local municipalities in South Africa. The 
municipalities attempt to ensure that interruptions are kept to a minimum. However, being 
able to restrict the water supply is a tool the municipality can use when households neglect to 
pay their water bills. These households may receive interrupted supply of water until they 
settle their accounts with the municipality. Another reason municipalities may interrupt the 
flow of water is to restrict the use of water in times of drought (Batuca & Jordaan 1999). 
 
1.4.4 Sewerage disposal into water 
 
Sewerage disposal is an important part of the municipal water service. The disposal of 
sewerage includes the waste that households produce. Waste can be defined as any solid, 
suspended, or dissolved material that is transported in water (Batuca & Jordaan 1999).  This 
process needs careful attention as leaks and poor service quality can result in pollution which 
can be harmful to people, animals and the environment. A related type of management is 
storm water disposal. When rain water flows through informal townships it often acquires 
many of the properties of sewerage. Under these conditions the storm water and the 
household waste water should be combined for treatment and disposal purposes. 
 
1.4.5 Assurance of water supply 
 
The demand for water fluctuates, depending on many factors including the time of day, 
weather conditions, and temperature. When there is sufficient rainfall there is normally 
enough water for consumer needs. However, when there is no rainfall, water service 
providers are forced to rely on storage facilities to meet demand.   For this reason, the degree 
of assurance of water supply is determined by the capacity of the dams or reservoirs that 
store water. Water reservoirs store water to enable service providers to deliver water even in 
drought periods. Therefore, the bigger the reservoirs, the greater the assurance of water 
supply will be. The greater the reservoirs the more expensive they are to build, resulting in a 
higher price of water services (Batuca & Jordaan 1999). 
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1.4.6   Water service tariffs 
 
There are several approaches to the setting of potable water service tariffs, namely declining 
block pricing, average cost pricing and increasing block pricing. Average cost pricing entails 
setting the tariff equal to the total cost divided by the quantity of water sold.  Declining block 
pricing sets a high tariff for an initial delivery in order to recapture connection costs, and then 
lowers the tariff once costs have been recovered. Increasing block pricing is the converse, 
reflecting a lower initial cost, followed by raising the tariff as time goes on (Field 2001:301).   
 
1.5 OPERATIONALISATION OF DEPENDENT VARIABLE 
 
1.5.1 Preference of water service mix 
 
Water service is a multi-attributed product, which is affected by a number of independent 
variables. These independent variables can be contextualised to the marketing mix, whereby 
each independent variable has a unique value to the consumer (Doyle 2002). For example, 
rate of flow from tap and water quality are two independent variables that contribute to what 
this study considers to be the water service mix. Consumers may value these two 
independent variables differently, for example, some consumers may be indifferent about the 
rate of flow from (their) tap, and therefore unwilling to pay higher tariffs for an improvement in 
this variable. However, they may be willing to pay more for a higher standard of water quality 
(Hair, Anderson, Tatham & Black 1995).  
 
Conjoint analysis is one of the most popular quantitative methods in Marketing Research. Its 
main functions include measuring perceived values of product (or service) variables and the 
affect price has on the demand of these variables (Doyle 2002). In this study it is used to 
estimate the tradeoffs between levels of variables, revealing an estimated willingness to pay 
(WTP), or value (worth) of an improvement in the level of a variable. 
 
It is useful to know which variable levels consumers prefer as it enables organisations to 
design their products or services according to these preferences, thereby encouraging 
consumer loyalty and increasing consumer willingness to pay.  
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1.6 RESEARCH OBJECTIVES 
 
1.6.1   Primary research objectives   
 
The primary objective of this study was surveying of consumers in the Nelson Mandela Bay, 
Amathole District and Kouga Local Municipalities, and evaluating their preferences for 
variables of the water service mix using conjoint analysis. Particular attention was paid to their 
willingness to pay for the presented water service mix.  
 
 1.6.2   Secondary research objectives 
 
Six secondary research objectives were identified, namely:   
 To provide a background to the legal framework within which water services are 
provided; 
 to show the relationship between the marketing mix and the independent and 
dependent variables, and describe the latter; 
 to describe the methodology of the study; 
 to apply the conjoint analysis design and describe the three selected municipal 
areas; 
 to assess the opinions and preferences of paying consumers in the three selected 
municipal areas; and  
 to use the results and make recommendations to local government and the three 
municipalities on the setting of variables and levels of the water service mix, and to 
further improve water service delivery.  
 
The abovementioned six secondary research objectives were achieved by using conjoint 
analysis, interpreting secondary resources, and conducting focus group interviews. 
 
1.7 RESEARCH METHODOLOGY AND ANALYSIS 
 
Conjoint analysis is a quantitative approach; therefore, the positivistic research paradigm was 
used. One of the key reasons for assuming a positivistic paradigm is due to the impact that 
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the independent variables have on the dependent variable illustrated in Figure 1.2.  
Survey administration was the primary method of research employed in this dissertation. The 
surveys, data capturing, secondary research, and interviews were conducted at different 
times making methodological triangulation an appropriate method for data collection and 
analysis (Ellingson 2009:22). This method incorporates interviews, secondary resources, 
conjoint analysis and surveys (Della Porta & Keating 2008:34). 
 
The four methods underpinning methodological triangulation are presented below. 
 Method 1: Interviewing  
 
A personal meeting between interviewers and respondents gives the interviewer the 
opportunity to gather reliable information, but it can be expensive and time consuming (Luck 
& Rubin 1987).  In this research interviews were conducted with water engineers who give 
advice and build water infrastructure for various municipalities. 
 
 Method 2: Surveying 
 
Surveying seeks to reveal information about people‟s knowledge, beliefs, preferences, and 
satisfaction, and to measure these magnitudes in the general population (Kotler & Keller 
2006).  In this research surveys were administered, by trained researchers, to one hundred 
residents in each of the selected municipalities. The survey format is attached in appendix 
one. 
 
 Method 3: Conjoint Analysis 
 
In order to determine consumer water service preferences, a method is required that allows 
for many variables of the product or service mix, and inter-dependence between these 
variables (Hanley, Wright, & Alvarez-Farizo. 2006). The method of conjoint analysis meets 
this requirement and is appropriate for product or service mixes that are multidimensional and 
inter-dependent. The method of conjoint analysis (choice experiments) entails respondents 
being requested to make a series of choices where possible water service mixes are 
compared and weighed against each other (Hanemann 1984). Each water service mix 
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includes the following independent variables; quality of the water, rate of flow from tap, 
interruption of water flow, sewerage disposal, assurance of supply, and water service tariffs 
(all set at different levels). In this research conjoint analysis was used to ascertain consumer 
preference in the three selected municipalities. Appendix Two presents the conjoint analysis 
section of the survey. 
 
 Method 4: Secondary Research 
 
Consulting relevant secondary sources is good basis for research (Kotler & Keller 2006). For 
this study the library and internet resources were extensively used to provide a theoretical 
background.  Figure 1.3 depicts the use of methodological triangulation in this study. 
 
FIGURE 1.3: Methodological triangulation 
 
 
 
 
 
 
 
 
 
 
Source: Contextualised from Denscombe (2003: 26-57) 
 
1.8    RESEARCH PARADIGMS 
 
Research literature differentiates between two main research paradigms, namely the; 
positivistic and phenomenological paradigms (Collis & Hussey 2003:47). Each paradigm will 
be discussed further in the following section. 
 
 
Method 3: 
Conjoint Analysis 
Method 4: 
Secondary Resources 
Method 2: 
Surveys 
Method 1: 
Interviews 
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1.8.1 Positivistic (quantitative) paradigm 
 
The positivistic paradigm is based on the theory that all humans are able to portray falsehood. 
Therefore, a positivistic researcher is required to be an objective analyst of a sufficiently large 
sample of the population to ensure true representation. Positivists look at the research 
process in a scientific, cause-and-effect manner, where accuracy and validity are important 
components of the reasoning process (Collis & Hussey 2003:58). The truth that positivistic 
researchers seek can only be found in two ways: by identifying that a claim is logical and 
unfailing when inferences are made from it or by showing that the claim is supported by 
empirical evidence (Collis & Hussey 2003:59). 
 
1.8.2 Phenomenological (qualitative) paradigm 
 
The phenomenological paradigm takes a philosophical approach towards research. 
Phenomenologists are concerned with generating theories of human behaviour, by analysing 
qualitative responses from a relatively small sample of the population (Collis & Hussey 2003).  
 
For this particular research problem the positivistic approach was deemed most appropriate 
because data availability was sufficient and accessible from the three selected municipalities, 
it was possible to survey a sufficiently large sample and scientific methodologies, such as 
conjoint analysis were used to interpret consumer responses. 
 
1.9 PRIOR RESEARCH 
 
This research study aimed to uncover a sample of previously undertaken international and 
national water service analyses. Chapter Five presents a number of the studies which were 
considered particularly relevant to this research. The reason for including this section in 
Chapter Five is because these studies were useful in identifying the independent and 
dependent variables, and this identification process is covered in Chapter Five. At an 
international level, the literature search entailed the usage of online databases such as 
SABINET and Google. Literature on the South African water service industry was obtained 
from the Newton Park Library (Port Elizabeth) and online. 
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1.10 DATA COLLECTION AND ANALYSIS  
 
1.10.1 Data collection 
 
Quantitative and qualitative data were collected and observed in this research study. The 
main source of data was gathered from respondents in the survey, as well as published 
literature on water services, strategic management and other key marketing principals. 
 
1.10.2   Data analysis 
The following phases of data analysis were employed in this study: 
 Conducting of focus groups to develop questionnaire format and content 
 Conducting of pilot studies to refine and improve elicitation process  
 administration of survey 
 Data entry, verification and analysis of gaps and omissions (cleaning) 
 Estimation of multinomial logit models 
 Interpretation of estimates in the light of significance indicators 
 Overall assessment of models  
 
1.11 RELIABILTY AND VALIDITY 
 
The results of any research method are only as valuable as they are reliable and valid. For 
this reason tests for reliability and validity are important. Research findings can be described 
as valid if they accurately reflect the data in an unprejudiced way, and if no logical errors are 
made when drawing conclusions (Collis & Hussey 2003:55-59). Reliability can be achieved 
when findings can be repeated (Collis & Hussey 2003:55-59). Therefore, this study tested for 
reliability and validity by analysis of the choice experiment design and inspection of the results 
for consistency with a priori expectation and the results of other similar studies (presented in 
Chapter Seven). The design was analysed by means of pilot tests in each of the three 
reference municipalities, namely; Kouga, Amathole, and Nelson Mandela Bay Municipality. 
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1.12 STRUCTURE OF DISSERTATION 
 
Chapter one covers the scope of the study as well as the problem statement. In addition, it 
explores the different selected independent and dependent variables for this study.  
  
Chapter two describes the legal and economic framework within which water services are 
provided in South Africa.  
 
Chapter three focuses attention on the nature of water service provision and how it can be 
linked to the marketing mix, and describes the independent and dependent variables. 
 
Chapter four outlines the methodology of a conjoint analysis method. 
 
Chapter five describes the application of a conjoint analysis method and gives a site 
description for each municipal areas that the research took place. 
 
Chapter six reports on the survey results. 
 
 Chapter seven provides a summary, and draws conclusions and recommendations. 
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CHAPTER 2 
BACKGROUND OF THE LEGAL FRAMEWORK WITHIN WHICH WATER SERVICES ARE 
PROVIDED IN SOUTH AFRICA 
 
2.1 INTRODUCTION  
 
This Chapter covers secondary research objective number one, namely to describe the legal 
framework within which water services are provided, and highlight some of the legal 
constraints faced by South African municipalities. This Chapter first addresses the legal and 
planning framework for providing municipal water services, secondly, the public participation 
process, and finally, the additional constraints on municipalities in the provision of water 
services.  
 
Ostensibly there are two water allocation systems operating in South Africa – an individual 
rights based one and a tariff based one. The municipalities can only influence allocation to the 
public through the tariff based one (Department of Water Affairs 2009).  The Constitution of 
South Africa (1997) requires the state to provide access to sufficient water to its residents.  It 
is a matter of legal dispute whether municipalities also have discretion with respect to the (so-
called) rights based allocation.  
 
The Constitutional Court ruling on the Phiri Residents vs City of Johannesburg Case (8 
October 2009) was inter alia, (a) that the state has a constitutional obligation to progressively 
realise the right of access, but that the scope of this right was what was reasonable under the 
circumstances prevailing, (b) that means testing was consistent with the constitution, because 
it sought to ensure that those who are most in need benefit  from it (c) that determining basic 
allocations per stand rather than per person was consistent with the constitution because it 
was administratively too cumbersome to determine the number of persons per stand, and (d) 
that cutting off water supplies to the poor after the free basic allocation per month had been 
provided was not a „discontinuation‟ of service  but a „suspension‟ and that the latter was 
consistent with the constitution (Hazelton 2010). 
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This Constitutional Court ruling provides the legal framework for the provision of water 
services by South African municipalities. The Constitution of South Africa (Section 4B) vests 
the responsibility for the provision of water and sanitation services in local government (the 
municipalities).   This provision is subject to statutory regulation by national government. The 
relevant statute is the National Water Act (1998) and the relevant organ of national 
government is the Department of Water Affairs. The management of water resources is a 
national competency (Water Services Amendment Act 1997). The mandate of the Department 
of Water Affairs in supplying water to municipalities is to ensure the availability and supply of 
water at national level, in order to facilitate equitable and sustainable social and economic 
development.   
In the execution of its mandate the Department of Water Affairs has organised itself partly 
with respect to the geography of river systems and partly with respect to established political 
administrative regions.  The geography of river systems determines its division of water 
management areas.  There are nineteen water-management areas identified within South 
Africa.  Political administration regions determine all the rest of the Department of Water 
Affairs organisational structures.  It maintains regional offices in each of the nine provinces 
and these offices support and oversee the work of catchment management agencies, water 
boards, water services authorities and water-consumer associations (Department of Water 
Affairs and Forestry 1998).  
In terms of the 1998 National Water Act each water management area has to be managed by 
a catchment management agency.  Its mandate is to provide equitable, efficient and 
sustainable water-resource management.  In order to carry out its task the catchment 
management agency must establish a governing board to develop and administer a 
catchments management strategy. The members of these boards must be constituted so as 
to represent water consumers, potential water consumers, local and provincial government, 
and environmental interest groups (Department of Water Affairs and Forestry 1998).    
Water Boards are providers of bulk water services and give advice to water service 
authorities.  They build infrastructure to transport and treat water, and receive and treat water 
outflows (waste and effluent) from consumers.  Perhaps the most prominent water board in 
South Africa is the Rand Water Board.  In regions where water boards do not function, Water 
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Service Authorities or the Department of Water Affairs perform this function (Department of 
Water Affairs and Forestry 1998).  
Water service authorities and water-consumer associations respectively, are the providers of 
water services to urban consumers and non-urban consumers, for example, irrigation boards.  
The Department of Water Affairs support their functioning in the following forms:  
 planning support for integrated development plans (IDPs) and water-services 
development plans (WSDPs);  
 monitoring the water-purification and wastewater treatment works‟ operations;  
 facilitating project selection, feasibility studies and service-level options;  
 supporting the implementation of a tariff structure and the free basic water policy;   
 determining the division of powers and functions for water services between district 
and local municipalities and selecting water-service providers;  
 training councilors and officials in water-services and water-demand management; 
and  
 mobilising resources to support municipalities (Department of Water Affairs 2009). 
Water Law limits service to the provision of safe water, but allows some flexibility and 
interpretation in the healthiness and taste of the water.  For instance, it is a municipal 
discretion as to whether or not to add fluoride to the water it reticulates.  There is greater 
scope permitted for variation in the delivery of the water.  The distribution network for potable 
water must reach to within two hundred metres of a household dwelling and the water 
pressure and pipe diameter at the final stage of reticulation should permit a flow no less than 
ten litres per minute.  The legal framework does not specify that water supply should be 
continuous, nor does it define acceptable levels of notification of changes to services 
(Municipal Systems Act 1998).   
The primary economic guideline provided in the National Water Act of 1998 is that water 
service tariffs need to be set at a level that enables sufficient revenue to be raised to recover 
the costs of water service supply (MSA 1998).   
 
In the light of this legal framework, consumers are limited to the overall quantities, qualities of 
service, management and tariffs local government decide to offer them, i.e. municipalities 
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choose on their consumers‟ behalf. The public might be consulted about the specific 
proportion of water they wish to receive, but little else. However, the limitation in public choice 
does not make the issue of choice and consumer satisfaction irrelevant. 
 
2.2 LEGAL AND PLANNING FRAMEWORK FOR PROVIDING MUNICIPAL WATER 
SERVICES 
 
In the year 2000, section twenty five of the Local Government Municipal Systems Act made it 
a legislative imperative that a municipality must adopt an integrated development plan. This 
plan remains in place for the duration of a Council, being five years, and is reviewed on an 
annual basis, as per Section thirty four of the Local Government Municipal Systems Act 
(2000). The integrated development plan is the core strategic planning document of a 
municipality and provides direction for the compilation of the medium term budget, which 
covers a period of three years.  
 
A number of sector plans are developed and used to direct the strategy of a municipality. One 
such sector plan is the Water Services Development Plan.  The Water Service Development 
Plan is an essential water service management and planning tool. Appendix Three shows the 
relationship between the Integrated Development Plan and the Water Service Development 
Plan. 
           
The Municipal Systems Act (2000:80), section seventy three (2), deals with matters relating to 
municipal services.  A municipal service must:  
  be equitable and accessible; 
 be provided in a manner that is conducive to prudent, economic, efficient and 
effective use of available resources; the improvement of standards of quality over 
time; 
 be financially stable; 
 be environmentally sustainable; and 
 be regularly reviewed with a view of upgrading, extension and improvement. 
 
The Municipal Systems Act (2000:80), section 74, further provides that a municipality must 
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adopt and implement a tariff policy on the levying of fees for municipal services provided by 
the municipality. The Municipal Systems Act states that the consumers of municipal services 
should be treated equitably in the application of tariffs and the amount individual consumers 
pay for services should generally be in proportion to their use of that service. Furthermore, 
poor households must have access to at least basic services through:  
 tariffs that cover only operating and maintenance costs; 
 special tariffs or life line tariffs for low levels of use or consumption of services or for 
basic levels of service; or 
 any other direct or indirect method of subsidisation of tariffs for poor households. 
 
The legal framework encourages local municipalities to further entrepreneurship by stating 
that special tariffs can be arranged for commercial and industrial consumers. Furthermore, 
incentives for efficient and effective use and recycling of water are promoted in this legislation 
(Department of Water Affairs 2009). 
 
Act one hundred and eight of section ten in the Water Services Act (1997) addresses the 
norms and standards of water tariffs. In accordance with the Act, a municipality, in its capacity 
as a water service provider, must apply a tariff for water services which is not substantially 
different from any norms and standards which the Minister of Water Affairs, in consultation 
with the Minister of Finance, has prescribed in terms of the present Act. 
 
2.3 PUBLIC PARTICIPATION PROCESS 
 
In Chapter four of the Local Governments‟ Preferential Procurement Policy Framework Act 
thirty two of 2000, attention is devoted to community participation. This Act highlights the 
disparity between National Government‟s policy requirements and the capacity of local 
municipalities to implement these requirements (Juta‟s Pocket Statutes 2008:138-157). 
 
The main goal of the policy is to develop a culture of community participation. In order to 
reach this goal a municipality must encourage and create conditions for the local community 
to participate in the affairs of the municipality. In terms of this Act community members should 
be involved in the preparation of the municipal budget; and the strategic decisions relating to 
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the provision of municipal services (Juta‟s Pocket Statutes 2008).    
 
In order for local governments to encourage community participation they are expected to 
initiate community involvement procedures such as receiving, processing and considering 
petitions and complaints lodged by members of the local community. Municipalities are 
expected to conduct consultative sessions with locally recognised community organisations 
and, where appropriate, traditional authorities and report-back to the local municipality. In 
addition they are required to ensure that the public are informed about any opportunity to 
comment, and invited to attend public meetings by the municipal council.  
 
Municipalities are further expected to notify the local community about any applicable 
legislation or important issues through the media. In terms of this Act, notification must be 
done in the local newspaper or newspapers of its area, determined by the council as a 
newspaper of record, or over relevant radio broadcasts. Any such notification must be in the 
official languages determined by the council, having regard to language preferences and 
usage within its area. Additionally, a copy of every notice or any other applicable legislation 
must be displayed at the municipal offices and published in the Provincial Gazette or the 
media (Juta‟s Pocket Statutes 2008). 
 
2.4 CONSTRAINTS ON MUNICIPALITIES IN THE PROVISION OF WATER SERVICES 
 
Municipalities (Department of Water Affairs 2002) face a challenging set of constraints when 
providing water services, including: 
 compliance with legal requirements; 
 cost-recovery – a tariff must generate sufficient revenue to cover the costs of 
service provision; 
 accommodating (appeasement of) socio-political pressure for intra-water-service-
provision income transfers; 
 not exceeding water availability – the short-run supply constraint; 
 affordability – there must be sufficient demand; 
 allowance for environmental opportunity cost. 
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These constraints define what is feasible in the levels of service they provide and the tariffs 
they are able to set for this provision.  In addition, they are influenced by the past choices they 
have made or legal rulings in this connection (precedent) and the reported experience of 
other municipalities (peer guidance and mentoring) (Department of Water Affairs 2002).   
In the following sections the issues surrounding revenue, legal and cost recovery constraints 
will be presented.  
 
2.4.1 The legal constraints 
 
There are many legal requirements in water service delivery with which all the municipalities 
must comply. In addition to the legal framework presented in the previous section, there are a 
number of guidelines that are laid down for the various types of water.  For potable water the 
primary reference is the South African National Standards (SANS 2008).  These standards 
identify two classes of potable water: classes one and two, with class one being the required 
standard.  Specific health risks to consumers are identified for the reticulation of class two or 
lower quality potable water. A higher class zero quality, similar to the World Health 
Organisations‟ standard for potable water, used to be recognised by South African National 
Standards, but is no longer so.  In this sense the class one standard could be considered a 
lenient standard.  
 
 Quality of water is classified in terms of the presence of other substances in the water, such 
as solids and total dissolvable salts. This presence is measured by means of tests, such as of 
the electrical conductivity of the water. More general quality standards for water service – 
potable, industrial and outflow (sewerage) disposal are laid down in the (Department of Water 
Affairs and forestry Water Quality Guidelines (2009).   
 
Municipal discretion is permitted in improving the quality of water above class one standard 
and adding chemicals such as fluoride, but discretion to produce lower than class two water 
quality is excluded. There are also guidelines laid down for the receipt of waste water and 
effluent and the sanitation and disposal of the treated waste water. 
 
The relevance of these requirements to tariff setting is that the set standards play a major role 
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in determining the cost of water service provision, mainly because the poorer the quality of 
the water, the higher the costs involved in improving it. Decreased quality, decreased 
reticulation flow (pressure size of piping) and a reduced distribution network reduce costs, 
while increased quality, increased reticulation pressure and an increased distribution network 
increase costs. However, this discretion to a large extent is excluded by a combination of 
policies, laws and public aspirations. 
 
 2.4.2 Revenue raising scope 
 
In raising revenue to recover the costs of providing water services a municipality may 
differentiate between different categories (tariff groups) of consumers regarding the tariff that 
it levies (Local Government Budget and Expenditure Review 2008). 
 
Section seventy four (3) of the Municipal Systems Act (2000:81) provides for a tariff policy to 
differentiate between different categories of consumers, debtors, service providers, services, 
service standards, geographical areas and other matters, as long as the differentiation does 
not amount to unfair discrimination. 
 
The norms and standards for water services, tariffs and regulations are listed under Section 
ten of Act one hundred and eight, in the Water Services Act (1997), whereby, a water service 
institution must, when setting tariffs for water service consumers, differentiate, where 
applicable, between at least the following categories: 
 water supply services to households and others; 
 industrial use of water supplied through a water services works; 
 water supply services; 
 sanitation services to households and others; 
 discharge of industrial effluent to a sewage treatment plant; and 
 sanitation services. 
 
In addition, a water services institution must, according to the Water Services Act 108 of 
1997, when setting tariffs for providing water services to households, differentiate, where 
applicable, between at least the following levels of service: 
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 the supply of water to a household through a communal water services works; 
 the supply of water to a household through a water services works or consumer 
installation designed to provide a controlled volume of water; 
 the supply of water to a household through a water services works or consumer 
installation designed to provide an uncontrolled volume of water; 
 the provision of sanitation services to a household not connected to a sewer; and 
 the provision of sanitation services to a household connected to a sewer. 
 
 A tariff structure may use additional categories to those stipulated above and the same tariff 
may also be set for two or more categories.  
 
2.4.3  The cost recovery constraints 
 
There are four costs that should be covered or considered in setting water service tariffs, 
namely bulk water production cost, treatment to potable water standard cost, waste water 
management cost and distribution and consumer administration cost. The potable water 
production cost is often expressed as a per unit cost (unit reference value) (Department of 
Water Affairs 2009). The unit reference value cost equals the total potable water production 
cost (TC) divided by the total volume of water supplied in cubic meters (Q).  This cost 
includes infrastructure cost (per scheme) and treatment of water to potable standard. It does 
not include any distribution (reticulation) of water and collection of fees from consumers‟ cost, 
treatment (sanitation) and disposal of waste water cost and finally external costs 
(environmental) (Department of Water Affairs 2009). 
 
2.5     SUMMARY 
 
At the local government level there are three categories of municipalities. Some are water 
services authorities, but others are merely water service providers.   Virtually all categories of 
municipalities are involved in the provision of water services in some way or other.   
 
One of the main legal guides to water service provision by municipalities is the court ruling on 
the case of the Phiri resident‟s vs the City of Johannesburg. The ruling on the Phiri case 
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allows for municipalities to have considerable discretion in the nature of water service they 
provide. Part of their discretion is what constitutes a „reasonable progression‟ or improvement 
in water service provision.  In essence the court ruling made the provision of access to water 
services a discretionary right (not something that all South Africans should expect to enjoy).   
 
The impact of this ruling is to reduce, but not eliminate, the relevance of public opinion in the 
provision of water services. South African municipalities face a challenging set of constraints 
in their provision of water services. Their thinking with respect to water service provision is 
guided by integrated development plans, of which, water service provision is an important 
element (the WSDPs).   Compliance with nationally determined rules, directives, policy and 
locally generated integrated development plans characterise the environment within which 
water service provision standards and tariffs are set. Within these constraints they often 
perceive themselves to have little discretionary space. The compounding factors of water 
resource scarcity and poverty levels make the provision of water services a major challenge 
for South African municipalities. The challenge is managed both at the national and local 
government levels. However, despite these constraints, public participation must not be 
overlooked, and municipalities need to prioritise their consumer‟s needs.  
 
In Chapter Three the independent and dependent variables of the study are presented. 
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CHAPTER 3 
THE RESEARCH VARIABLES  
 
3.1 INTRODUCTION 
 
This chapter addresses secondary research objective two, namely, to explain the relationship 
between the dependent and independent variables and the marketing mix. Furthermore, to 
describe each of the variables included in the study. Firstly an explanation of the dependent 
variable is given, followed by a description of the independent variables of the water service 
mix outlined in the conceptual model, Figure 1.1.  
 
3.2 DEPENDENT VARIABLE 
 
3.2.1 Preference of water service mix 
 
The preference of water service mix refers to the choice consumers make regarding the 
independent variables. Due to the limitations of a conjoint analysis experiment presented in 
hard copy form; only a few independent variables could be incorporated in this study. Chapter 
Five gives a detailed explanation of the limitations imposed by the conjoint analysis method 
on the amount of variables able to be included in the study. These limitations resulted in many 
relevant and interesting features of water service being excluded such as; 
 service support convenience; 
 all consumer support services provided by the municipal water service personnel; 
 the role and impact of competition (boreholes and bottled water); 
 scope of feasible distribution in relation to independent variable selection; and 
 promotion of goodwill and public relations. 
 
The variables chosen for this study were derived from a conventional marketing mix approach 
and contextualised to water service provision (Snowball 2009). As a result the term water 
service “mix” is used to classify the six variables chosen for this study. Table 3.1 shows how 
the abovementioned features could have been included as variables derived from the five P‟s. 
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TABLE 3.1: Water service variables contextualised to the Marketing Mix (five P’s) 
 
Product People Price 
Place 
(Placement) 
Promotion 
 Water 
quality: 
usability - 
Clear 
appearanc
e, Safe, No 
smell 
 Reputation 
of 
reliability- 
assurance 
of water 
supply 
 Warranty of 
standard – 
yes/no 
 Customer 
Support  
 Sewerage 
disposal 
into water 
 
 
 
 
 
 
 
 
 Serving profile of 
water utility staff  
- show a desire 
to solve 
problems vs. 
poor service  
 Appearance – of 
staff to public, 
eg. happy vs. 
bitter 
 Uniformity with 
the water utility 
goals 
 Attitude – 
interested, 
committed to 
solutions or not 
 consumer 
service 
management 
 Communication 
and feedback: 
advance 
notification of 
changes in water 
service delivery 
 
 Tariff 
schedule for 
cost recovery 
 Tariff 
schedule 
reflecting 
consumer 
demand 
 Predicted 
market 
Impact/respo
nse  to 
alternative 
tariff 
schedules 
 Cost of 
supply 
determinatio
n and  
financing of 
supply 
infrastructure 
 Privatisation  
option as an 
alternative 
 
 
 
 
 
 
 Preferred 
method of 
distribution to 
consumers – 
usually 
reticulation, 
including: - 
pressure and  
continuity 
interrupted 
 Alternative 
means, e.g, 
bottled water, 
chemical 
sachets to add 
-  plus 
motivation for 
chosen 
distribution 
channel 
 How much of 
market to be 
covered? 
 Locations of 
market – within 
municipality  
 Logistics of 
getting the 
water from 
source to the 
end consumer 
– pipes, dams, 
pumps 
 What level of 
service per 
sub-market 
group 
 Advertising of 
service to 
potential and 
existing 
consumers – 
e.g. Public 
relations,  
Media 
releases of 
information 
 Estimating 
the value of 
serving (not 
serving) the 
different 
classes of 
consumers   
 Budget for 
promotion in 
terms of 
estimated 
breakeven on 
return 
 promotion of 
goodwill  
 
 
 
 
Note: The attributes selected for further attention in this study are presented in bold.  
 
Source: Contextualised from Kotler and Keller (2006:84) 
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Every P in the marketing mix is considered equally important. However, the limitations of this 
conjoint analysis only allowed for three P‟s to be included, namely, product, price and 
placement of water services. With assistance from senior water service personnel the three 
P‟s selected are presented in Figure 3.1. Each of the P‟s is subsequently further divided in 
sub-sections: Product comprises of water quality, assurance of water supply, and sewerage 
disposal into water. Price relates to the water service tariff and placement refers to 
interruptions in flow of water and the rate of flow from tap, all comprising the water service 
mix. 
 
FIGURE 3.1: Variables included in the water service mix  
 
 
 
 
 
 
 
 
 
 
 
 
 
Source: Researcher‟s own construction 
 
3.3 INDEPENDENT VARIABLES 
 
Each variable (at a randomly assigned level) was presented as part of a water service mix in 
the conjoint analysis section of the survey, providing respondents with four choices to make. 
The study included eight water service mixes which were paired and then compared by 
respondents, resulting in four choice sets. The choices indicated the respondent‟s preference 
of water service mix. Figure 3.2 presents an example of one choice set.  
3 P’s from the         Variables included in the study 
Marketing Mix     
 
Product: 
Water quality 
Assurance of water supply 
Sewerage disposal into water 
 
Price: 
Water service tariffs 
 
Placement: 
Interruptions in flow of water  
Rate of flow from tap 
 
 
Water service mix  
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FIGURE 3.2: Example of one choice set 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Source: Researcher‟s own construction 
 
Figure 3.2 shows how the water service mix options were presented to respondents. Each 
independent variable included in the water service mix will be presented in detail. 
Water quality: 
Excellent 
 
Assurance of water supply: 
Dam supply insufficient to meet demand 
more than once every 5 years 
 
Sewerage disposal into water: 
Many areas affected by disposal and spills 
of sewerage into the environment  
 
Interruptions in flow of water: 
Interruptions in water services twice a 
month  
 
Rate of flow from tap: 
Rate of flow from tap at 20 liters per 
minute 
 
Water service tariff: 
Water service charge per 10 Kiloliters 
 
R125.32 
Water quality: 
Clear, no smell, pleasant taste 
 
Assurance of water supply: 
Dam supply sufficient to meet demand 
every 20 years 
 
Sewerage disposal into water: 
Only isolated areas affected by disposal 
and spills of sewerage into the 
environment 
 
Interruptions in flow of water: 
Interruptions in water flow- hardly ever  
 
Rate of flow from tap: 
Flow from tap at 10 liters per minute  
 
Water service tariff: 
Water service charge per 10 Kiloliters 
 
R86.76 
Circle the option you prefer: one or two 
 
 
              Water service mix one                               Water Service mix two 
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3.3.1 Water quality 
Water quality is all important from a consumer perspective.  It refers to the chemical, physical, 
and biological characteristics of water, and is measured in terms of substances dissolved or 
suspended in water. Certain characteristics are indicated for certain human uses, for 
example, drinking, farming, industry and for disposal into the environment.  If these 
characteristics are not met, further treatment is required.  From a management point of view, 
the difference between the best and worst water quality is treatment and monitoring effort.   
The options for water quality management relate to its treatment, defined levels of usability of 
the water, and the monitoring of this usability (Muller et al. 2009).    
There are many reasons why the water characteristics or standards may not be met.  Water 
quality naturally varies geographically as a result of climate, vegetation and soil type, but the 
greatest single influence on water quality is human activity, for instance, outflows from 
farming, mining, industry and residential urban consumers. Increases in salt concentrations 
are caused by leaching from the soil and also from point and diffuse sources of pollution.  The 
enrichment of water with plant nutrients, nitrate and phosphate (eutrophication) encourages 
algae growth, increasing the cost of treatment. Algae can cause water to smell and have a 
bad taste. Local pollution by metals and man-made organic compounds, such as pesticides, 
all so reduce water quality, as do pollution by faecal matter. The latter serves to spread 
diseases like dysentery, cholera and typhoid (Department of Water Affairs and Forestry 
2009). 
If water of an inappropriately poor standard is used, the results can be extremely negative – 
on human health, recreation, agriculture and industry. For this reason it is usually considered 
very short-sighted, if not dangerous, to save costs on the treatment of water. However, there 
are certain circumstances where affordability is such an issue that such cost saving is 
considered seriously as an option.  In many African cities the water reticulated is not potable, 
for example, in Kampala, the capital city of Uganda (Muller et al. 2009).  
The aforementioned are not the only choice issues relating to water standards or quality.  The 
water may be safe to use, but it may not be as pleasing to use as it could be.  For instance, 
water provided for drinking may not taste as pleasant or be as clear as it could be, or it may 
not be as odourless as it could be with more treatment. Similarly, the quality of the water 
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disposed into the environment may be safe in the sense that it will not kill anything, but it still 
may impose costs in the form of reducing the recreational appeal of the area into which it is 
disposed of (Department of Water Affairs and Forestry 2002). All of this shows that there are 
clearly many water treatment options available.   
The levels of water quality to be included in the conjoint analysis section of the survey are: 
 clear, no smell, pleasant taste; 
 unclear, chlorine smell sour taste; and  
 excellent quality, improved life of, for example utensils such as kettles and irons. 
 
3.3.2 Rate of flow from tap 
 
The volume of water is typically measured in liters per minute, and the pressure in kilo 
Pascal‟s (KPa). The minimum standard for flow rate prescribed by the Department of Water 
Affairs and forestry is a flow rate of no less than ten liters per minute, and a pressure of 
preferably six hundred kPa but no higher than nine hundred kPa (Department of Water Affairs 
and Forestry 2002).   
 
There are numerous reasons why the rate of flow is maintained at the current high level it is.  
Consumers find it convenient and time saving and many types of equipment require a certain 
pressure in order to function, both in the domestic and production environment. Some public 
services, like fire-fighting, depend upon a high rate of flow to operate their equipment. 
Substantial costs can be saved by reducing the water pressure. These include the costs of 
generating electrical energy because there is reduced demand for electricity to pump the 
water. In addition, water losses can be reduced at reduced pressure because the rate of 
water outflow from damaged pipes and leaks is reduced (Watergy 2006). 
 
In a case study conducted in the Sebokeng and Evaton residential areas of the Emfuleni 
Municipality, South Africa, it was estimated that annual water savings due to reducing water 
pressure would amount to eight million kiloliter per annum (calculated from a flow of two 
thousand eight hundred cubic meters per hour)  (Watergy 2006). For this reason, it makes 
sense to consider alternative water pressure options, especially in places where infrastructure 
has been poorly maintained and there are many potential leaks.    
31 
 
Through pressure management, excess pressure within the network can be reduced and 
lowered to a minimum at nights when there is typically low usage. The Government aims to 
install pressure control devices on all areas where pressure exceeds nine hundred kPa in 
order to comply with the national standards (Department of Water Affairs and Forestry 2002). 
 
The rate of flow from tap levels selected for the conjoint analysis part of the survey included: 
 flow from tap at three liters per minute; 
 flow from tap at ten liters per minute; and  
 rate of flow from tap at twenty liters per minute. 
 
3.3.3 Interruptions in flow of water 
 
In the Guidelines for Compulsory National Standards it is stated that measurement and 
control are essential components of the Government‟s policy (Department of Water Affairs 
and Forestry 2002). For this reason, volume controlling devices have been fitted to all existing 
consumer connections. The benefits of installing these control devices for service institutions 
include; better planning and monitoring of water conservation and management strategies, 
enabling of municipalities to control consumers‟ water consumption and monitor water losses. 
Additionally, these devices help municipalities measure the quantity of water provided to each 
consumer and determine their tariff charge (Department of Water Affairs and Forestry 2002). 
 
One control option is interrupting the flow of water - to effect repairs or as a cost saving 
measure. Interruption in the flow of water is similar in cost saving advantage to reduced water 
pressure in that scheduled interruptions to the flow of water can reduce costs such as 
electrical costs and water losses.  For instance, switching off the water pumps at times when 
electricity is at its most costly (peak demand), can reduce costs. When costs are an important 
consideration, this management option becomes relevant.  
 
The levels of interruptions in the flow of water service in the conjoint analysis survey were: 
 interruptions in water flow- hardly ever; 
  interruptions in water services twice a month; and 
  interruptions in water service every day of the week between certain times. 
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3.3.4 Sewerage disposal into water 
 
There are several types of sanitation options available for domestic households.  One option 
is to pipe the water into a pit or septic tank and from there dispose of it into a French drain, 
i.e. treated on the property.   Another is for the water to be taken off site by pipes and pumps, 
treated off site and released into the environment thereafter.  The choice of the preferred 
option for the household is dependent on the affordability of accessing the sewerage network 
and consumer preference (Department of Water Affairs and Forestry 2009).  
 
According to the Guidelines for Compulsory National Standards (Department of Water Affairs 
and Forestry 2002) the minimum standard for basic sanitation services is having a toilet 
conforming to basic health and safety requirements. However, the actual type of toilet people 
have depends on their preference, affordability, and other such issues. The Government 
deems a properly used and well-maintained Ventilated Improved Pit Latrine (or equivalent) as 
satisfying the requirements of this regulation (Department of Water Affairs 2002). 
 
Whether it is a pit latrine or a piped sewerage network, all sewerage systems should be 
designed to a certain capacity based on the population and sewerage loads they have to 
accommodate. All designs of sewerage systems need to take into consideration the ingress of 
storm water, as the system may overflow if designed poorly (Department of Water Affairs 
2009). Overflowing and sewerage spills may lead to the inability of treatment plants to cope 
with flows, resulting in inadequate treatment and discharge into watercourses.  This can lead 
to serious health problems and damage to the environment. In many parts of the world, 
sewage flows untreated, or under-treated, are released directly into the ocean. For example, 
eighty percent of urban sewage discharged into the Mediterranean Sea is untreated (WWF 
2010).  
 
There are many options to consider regarding the choice to transfer sewerage to an off-site 
treatment facility. The more effort put into treating sewerage, the less negative the impact it 
will have on the environment. The options or levels for this independent variable are similar to 
those for the quality of water.  The key management question is how much effort to allocate to 
minimizing leaks or spills and to treatment (Mit 2003).    
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The levels of classification of sewerage disposal were: 
 virtually no area is affected by disposal and spills of sewerage into the environment; 
 only isolated areas are affected by disposal and spills of sewerage in the 
environment; or 
  many areas are affected by disposal and spills of sewerage into the environment.  
 
3.3.5 Assurance of supply 
 
Probably the most serious type of water resource crisis is running out of water. In order to 
reduce the probability of this event, sufficient capacity to supply water has to be created, for 
example, impounded water reserves. The scale of storage facilities created is guided by 
knowledge of local hydrology and the historical trends of water use. If the supplier of water is 
reduced to critical levels, demand management and emergency interventions may be 
required. There are many things that affect the supply capacity and options of a municipality, 
including creating extra storage space, desalination, water transfer and environmental need 
(reserve). 
 
The levels of assurance of supply in the conjoint study were: 
 dam supplies sufficient to meet demand every fifty years; 
 dam supplies sufficient to meet demand every twenty years; and 
 dam supplies insufficient to meet demand more than once every five years. 
 
The following are different water storage options provided by the Department of Water Affairs 
and Forestry, in 2002: 
 
 Storage: Building new dams to store water from the rainy seasons is an option 
worth considering, however, South Africa already has a total dam capacity of over 
thirty two billion m³ which is estimated to equal about two-thirds of the annual flow 
in all its rivers. Furthermore, this approach can only succeed if there is enough rain 
to fill the dams. Some dams have a limited life because sediment accumulates 
behind the walls, reducing their storage capacity over time. To overcome this 
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problem makes it advantageous to build dams as high up in the catchment area as 
possible (Muller et al. 2009). 
 
 Water transfer: Water transfer refers to moving water within river basins and from 
other river basins. This is already being done extensively in South Africa and the 
best-known example is the Vaal River, which is supplemented with water 
transferred from the Orange River via the Lesotho Highlands Water Scheme. 
Regions such as Gauteng, the Nelson Mandela Metropole in the Eastern Cape and 
significant parts of the North West and Limpopo provinces depend on such 
transfers (Muller et al. 2009). 
 
 Desalination and reuse of wastewater: For coastal communities there are other 
sources of water available, such as sea water and waste water. These can be 
converted into fresh water through desalination and treatment. Inland, the recycling 
of polluted wastewater is already being practiced extensively. The desalination of 
water pumped from the mines is also an option for increasing water supply. 
Currently substantial volumes of “clean” water are mixed with this water to keep the 
salinity levels down. The transfer of reused water to other catchments also helps 
reduce salinity loads in the Vaal River (Muller et al. 2009). 
 
 Natural environments are the last option for sourcing additional water. In terms of 
the National water Act (1995), sufficient water must be left in rivers to sustain an 
acceptable natural environment, prior to any allocation for economic purposes. 
Environmental flows are socially and administratively determined. It is possible that 
when faced with a water shortage, water might be appropriated from the 
environment for economic or social uses unless there is stringent management of 
this water at a local level. This supply option could be classed as one of the “last 
resorts” (Muller et al. 2009). 
 
Constructing dams and water service infrastructure is both expensive to build and maintain. 
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Most of the more affordable scheme options have already been implemented and the 
marginal cost of a new scheme option is much higher- in some cases as much as ten times 
that of the previous one. For example, while the current tariff to pay for the Lesotho Highlands 
Water Scheme is less than R2/m³. The Olifants augmentation at De Hoop is estimated at over 
R10/m³ (Muller et al. 2009). 
 
3.3.6 Water service tariff 
 
As mentioned in Chapter One, there are several approaches to the setting of potable water 
service tariffs (Field 2001:301): 
 Average Cost Pricing: setting the tariff equal to the costs divided by the amount of 
water sold; 
 Increasing Block pricing: setting successively higher tariffs for additional water 
demand (thereby prioritising the basic access). 
 Declining Block pricing: setting a high tariff for an initial delivery (to recapture 
connection costs) and reduced tariffs for successive quantities. 
 
In addition there are two approaches taken for setting of water service tariffs for managing 
and treating sewerage water: 
 Tariffs based on volume of inflow: calculated using a percentage of the potable 
water consumed; 
 Tariffs based on level of access to the outflow system provided: calculated using 
size of pipes providing access to the outflow structure or the number of toilets in a 
household or nature of the business. 
 
All of these approaches have merit within specific contexts, but not a general one.  In order to 
apply any of these tariff structures the use of the water service must be measured and 
recorded volumetrically (per cubic meter flow of water).  The average cost (flat) tariff is also 
called the tariff level.  The tariff level is an efficient way of charging consumers for their water 
to the extent that all relevant economic costs are included in its calculation. Appendix Four 
presents more discussion on tariff structures.  
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Declining block tariffs are determined according to the marginal cost of production. Increasing 
block tariffs are touted as an effective demand regulatory tool because they aim at rationing 
available water supply. The increasing block tariff incentivises consumers to limit usage of 
water and for this reason this tariff structure has become increasingly popular over time.   
 
A problem with the rationale that the municipalities are currently employing to justify and set 
increasing block tariffs is their lack of sensitivity to the consumers paying for the service. Price 
should be linked to the quality of service in a consumer orientated approach, but there is 
virtually no space provided in this conceptualisation of price setting for the link between price 
and the nature of the service provided.   
 
Water and sanitation services are reflected as separate cost centers in a budget of a 
municipality. These services are financially ring-fenced and their accounting statements 
reflect own assets, liabilities and operational costs and income.  
 
A municipality may operate the water and sanitation services as a trading service.  When it 
does this the tariffs are fixed in such a way that the provision of the services may yield a 
trading surplus, allowing service cross-subsidisation. This allows the municipality to subsidise 
other services. For what are called economic services, tariffs are fixed in such a way that the 
cost of providing the service may be recovered without providing for a profit, while for 
subsidised services, tariffs are fixed in a manner that the costs of providing the service are 
recovered as far as possible with the balance of the costs recovered by subsidy. There are 
various treasury rules that regulate these arrangements. 
 
The National Treasury Local Government Budget and Expenditure Review (2008), provides 
annual parameters for increases in various cost categories found within a municipal budget. 
These parameters are used as a guide when compiling budgets over the medium term (three 
years). A municipality considers the National Treasury parameters during the determination of 
the municipal budget strategy, which is proposed to Council for adoption. This strategy, in 
addition to the parameters, considers the cost drivers within a budget, any unique 
circumstances over the medium term and economic and other growth factors, for instance, 
service expansion programs. 
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The established municipal parameter is considered during the determination of the medium 
term expenditure budget. A mixture of both zero-based, trend and escalation (inflationary) 
budgeting is used in determining the medium term expenditure budget. During the 
determination of the costs of providing a service, a municipality must take different aspects 
into consideration. 
 
These factors must be accounted for when setting tariffs. Their application and interpretation 
to the specific circumstances of the three selected municipalities are presented below. 
 
 Amathole District Municipality 
 
The Amathole District Municipality applies a variable tariff to both potable water and sanitation 
for all seven areas that fall under their control. The variable tariff differs from area to area. 
Consumers are charged a stepped tariff that allows for six categories of consumption. Tariffs 
increase progressively with consumption (increasing blocked tariff) except for the category 
with a monthly consumption of greater than five hundred and one kilolitres (Kl). This category 
is charged a lower tariff than the previous category. For example, the Amahlathi water 
services consumers are charged for progressive consumption. The tariffs for the water 
service increase by nineteen percent from category one to category two, by fifteen percent 
from category two to category three, by twenty five percent from category three to category 
four and by seventeen percent between category four and category five. The tariff then 
decreases by seventeen percent from category five to category six. Although this principle 
applies to all areas, the percentage variances are different for each area. This municipality 
uses a hydraulic reduction to determine the unit of measure for the sanitation tariff. The 
sanitation tariff is applied to eighty percent of the potable water consumed (Amathole District 
Municipality Water Tariff Structure 2009).  
 
 Nelson Mandela Bay Municipality 
 
The Nelson Mandela Bay Municipality tariff structure is the simplest of all three of the selected 
municipalities. A variable tariff is applied to both potable water and sanitation. The variable 
tariff is uniform for all areas included in the municipal boundary. Domestic consumers are 
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charged an increasing blocked tariff. Only three categories of consumption are provided for. 
The tariff increases progressively with the consumption of potable water (Nelson Mandela 
Bay Municipality Water Tariff Structure 2009). 
 
Firms as well as industrial enterprises, government departments and agencies are charged a 
flat variable tariff, i.e. the tariff does not vary with the level of consumption. A variable tariff for 
sanitation remains the same for all levels of consumption in all categories of consumers 
(domestic and firms). The Nelson Mandela Bay Municipality uses hydraulic reduction to 
determine the unit of measure for the sanitation tariff, similar to the Amathole District 
Municipality. The Nelson Mandela Bay Municipality uses a reduction factor of sixty percent for 
domestic consumers and ninety percent for firms (Nelson Mandela Bay Municipality Water 
Tariff Structure 2009). 
 
The Nelson Mandela Bay Municipality‟s variable tariff is applied from the first kilolitre of water 
consumed. The equitable share is used to fund the first eight kiloliters of potable water 
consumed and consequent sanitation charges. The municipality maintains an indigence 
register for the ATTP (Assistance to the poor) beneficiaries (Nelson Mandela Bay Municipality 
Water Tariff Structure 2009). 
 
 Kouga Local Municipality 
 
The Kouga Local Municipality tariff structure provides for five categories in the domestic user 
increasing block tariff structure. High-density consumers and shops are charged the same 
tariff as the first domestic category and the industrial area in Humansdorp is charged a 
separate tariff. The tariff is almost equivalent to the average tariff charged to domestic 
categories consuming between twenty six to forty five kiloliters per month and forty six to sixty 
five kiloliters per month. The domestic category tariff increases are progressive and are only 
inclusive of potable water. A variable charge for sanitation is not provided for in the tariff 
structure. The tariff increases for sanitation services by twenty five percent from category one 
to category two, by sixty percent from category two to category three, by twenty five percent 
from category three to category four and twenty percent from category four to category five 
(Kouga Local Municipality Water Tariff Structure 2009). 
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The Kouga Local Municipality charges a variable tariff for trade effluent based on a hydraulic 
formula. Although this tariff structure provides for a zero to twenty five kiloliters per month 
category of domestic consumers, all consumers in the municipality receive the first six 
kiloliters per month free, following the universal approach to the provision of the first six 
kiloliters per month free. The Kouga Local Municipality maintains an indigence register. The 
verified indigent beneficiaries are provided with a monthly allowance, which is allocated to the 
indigent consumer accounts (Kouga Local Municipality Water Tariff Structure 2009).  
 
 Fixed tariff structures for all three municipalities 
 
The Amathole District Municipality fixed tariff structure includes fixed tariffs per month for both 
potable water and sanitation. The fixed tariff is referred to as an availability charge. The tariffs 
differ per service and per area managed by the Amathole District Municipality. The fixed tariffs 
are charged to property owners of vacant erven that have been developed. The highest fixed 
water service tariff is charged in the Amahlathi area (R152.00/month) and the lowest in the 
Nkonkobe area (R88.00/month) (Amathole District Municipality Water Tariff Structure 2009). 
 
The Nelson Mandela Bay Municipality charges a monthly fixed tariff for the water service only. 
The fixed tariff is based on the water meter size and type. Types of meters catered for are 
semi-positive or inferential meters. The fixed tariff is referred to as a water availability charge 
(Nelson Mandela Bay Municipality Water Tariff Structure 2009). 
 
The Kouga Local Municipality charges a fixed tariff for sanitation (availability charge) and a 
fixed tariff for water. There are two fixed tariffs charged for water; one being an availability 
charge and the other being a charge for minimum consumption. The fixed tariff structure for 
sanitation is more detailed than the tariff structures of the other two reference municipalities 
for the same service. This is mainly due to uniform tariffs not being applied and varying levels 
of service. The municipality provides for waterborne sewage, the bucket system and septic 
tanks (Kouga Local Municipality Water Tariff Structure 2009). 
 
A uniform fixed tariff is charged for water availability and minimum consumption. The Kouga 
Local Municipality has a high peak seasonal migration resulting in many of the households 
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remaining vacant during off-peak seasons. This has resulted in the municipality charging a 
fixed tariff for minimum water usage (Kouga Local Municipality Water Tariff Structure 2009). 
 
There are also many households in these three municipalities that are not charged for the 
water they consume – under a policy known as „free basic water‟.  Of the 1 601 199 
households served in 2009 by the seventeen water services authorities in the Eastern Cape 
just over seventy three percent were served with free basic water (Table 3.2). The 
households targeted for research on their willingness to pay in this study are those in the 
Nelson Mandela Bay Municipality (284 833), Kouga Local Municipality (21 380) and the 
Amathole District Municipality (241 088) (Table 3.2).  Of the total in the Eastern Cape these 
three municipalities make up thirty four percent (547 301 of 1 601 199). These municipalities 
represent all three types of municipal structures – local, district and metropolitan (Nelson 
Mandela Bay Municipality Water Tariff Structure 2009).  
 
TABLE 3.2: Free water service provision in the Eastern Cape from January 2009  
 
Source: Department of Water Affairs and Forestry (2009) 
 
Total Households Served (In thousands) 
 
Service level 
No 
infrastructure 
Below RDP At RDP Above RDP Total 
Total 162.5 89.4 545.0 804.2 1,601.2 
Free service 8.1 89.4 513.7 568.5 1,179.7 
Percentage 4.9% 100% 94.3% 70.7% 73.7% 
 
Total Poor Households Served (in thousands) 
 
Service level 
No 
infrastructure 
Below RDP At RDP Above RDP Total 
Total 112.9 49.4 358.6 335.7 856.7 
Free service 5.3 49.4 202.4 279.3 536.4 
Percentage 4.7% 99.9% 56.5% 83.2% 62.7% 
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 Definitions for Table 3.2 
 
Poor households are households that earn a total income of less than R800 per month. 
 
Free service refers to households that receive a basic water supply at no charge (for free). 
 
No infrastructure refers to households which have no access to any infrastructure, for 
example, people who fetch water from dams, springs and rivers, or receive water from 
vending projects (trucking). 
 
Below RDP refers to households that have access to infrastructure but are blow the 
Reconstruction and Development Program (RDP) standards, for example; the Standpipe 
(from which to access water) is further than two hundred meters from the household. 
 
At RDP refers to households that have access to infrastructure necessary to supply  twenty 
five liters of potable water per person per day supplied within two hundred meters of the 
household and with a minimum rate of flow of ten liters per minute (in the case of communal 
water points). These households meet the „Reconstruction and Development Program‟ 
standards. 
 
Above RDP refers to the household having access to in-house or „in-yard‟ water supply 
connections, therefore these households are above „Reconstruction and Development 
Program‟ standards. 
 
 
Table 3.3 shows the level of water service provision in the Eastern Cape by the various water 
service authorities. Many of the poor households in these municipalities are below or at 
Reconstruction and Development Program (RDP) standards- very few are above RDP. 
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TABLE 3.3: Water service level of provision in the Eastern Cape  
 
Source: Department of Water Affairs and Forestry (2009)  
Water Service Authority 
Households 
(thousands) 
Served 
(000’s) 
% 
Poor 
(000’s) 
Served 
(000’s) 
% 
Provide free 
service 
Alfred Nzo District municipality  100.139 77.269 77.2% 77.631 60.188 77.5% YES 
Amatole District municipality  241.088 202.072 83.8% 161.189 88.160 54.7% YES 
Baviaans Local Municipality   4.219 3.571 84.7% 2.893 2.885 99.7% YES 
Blue Crane Route Local 
Municipality  
10.294 10.060 97.7% 4.706 4.599 97.7% YES 
Buffalo City Local Municipality  206.454 204.807 99.2% 69.518 69.011 99.3% YES 
Cacadu District municipality  2.161 499 23.1% 930 442 47.5% YES 
Camdeboo Local Municipality  11.132 11.132 100.0% 4.716 4.716 100.0% YES 
Chris Hani District municipality  199.411 168.629 84.6% 122.752 61.599 50.2% YES 
Ikwezi Local Municipality   2.957 1.583 53.5% 1.856 1.582 85.3% YES 
Kouga Local Municipality  21.380 19.648 91.9% 6.587 6.586 100.0% YES 
Kou-Kamma Local Municipality  10.447 6.799 65.1% 4.470 4.470 100.0% YES 
Makana Local Municipality 19.164 9.110 47.5% 11.352 6.979 61.5% YES 
Ndlambe Local Municipality   17.379 13.708 78.9% 7.463 7.401 99.2% YES 
Nelson Mandela Bay Municipality 284.833 114.072 40.0% 49.541 49.446 99.8% YES 
O.R.Tambo District municipality  368.061 257.903 70.1% 263.057 143.583 54.6% YES 
Sunday's River Valley Local 
Municipality  
10.748 9.953 92.6% 3.871 3.569 92.2% YES 
Ukhahlamba District municipality 
  
91.332 68.855 75.4% 64.182 21.201 33.0% YES 
Total 1601.199 1179.670 73.7% 856.713 536.418 62.6% - 
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Table 3.3 shows the relevant municipalities within the three areas selected for the research in 
question, including the total number of households within each municipality, the number and 
percentage of those households that are provided with municipal services, the total number of 
people that are classified as poor (unable to pay for water services), and the number and 
percentage of those poor people that are provided with free basic water services. 
 
3.4 SUMMARY 
 
This chapter reflects on the local government water services planning, legislation, and 
reviews the cost and revenue elements relevant to tariff setting. It furthermore, describes the 
independent and dependent variables in detail, with reference to the marketing mix. 
 
Only six independent variables were selected for this conjoint analysis study:  
 Water quality 
 Rate of flow from tap 
 Interruptions in flow of water 
 Sewerage disposal into water 
 Assurance of supply 
 Water service tariffs 
Of these it was expected (based on international studies) that quality of water and assurance 
of water supply would be prioritised.  
 
In Chapter Four the methodology of the study is presented. 
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CHAPTER 4 
METHODOLOGY 
 
4.1 INTRODUCTION 
 
This Chapter addresses secondary research objective number three, namely, to describe the 
methodology of the study.  Firstly the steps in the conjoint analysis administration are 
covered, followed by the experimental design considerations, and the reliability and validity of 
the study. Finally, the weaknesses of the conjoint analysis method are discussed. 
 
4.2 RESEARCH METHODOLOGY  
 
This section outlines and discusses a conjoint analysis methodology. In Chapter Five the 
application of the methodology is described to the selected three municipalities. A conjoint 
analysis or choice experiment method was initially developed by Louviere and Hensher 
(1982) with the view to providing a conceptual framework for studying consumer choice 
behavior. It shares a common theoretical framework with dichotomous-choice contingent 
valuation in the Random Utility Model (McFadden 1973; Lancaster 1966) characteristics 
theory of value.  Goods and services are valued in terms of their variables, by applying 
probabilistic models to choices between different mixes of variables (Hanley et al. 2006).   
 
Choice experiments are one of a set of survey-based methods where preferences for goods 
are modelled with goods described in terms of their variables. The set of methods are known 
as choice modelling.  The choice modelling approach assumes that any good, for example 
water service, can be defined in terms of its variables and levels of these variables (Bateman, 
Carson, Day, Haneman, Hanley, Hett, Jones-Lee, Loomes, Mourato, Ozdemiroglu, Pearce, 
Sugden, & Swanson 2002).  The variables are defined as the features or characteristics of the 
good and their presence is measured by levels (Hanley et al. 2006; Louviere, Hensher & 
Swait 2009). They are stated preference valuation methods that originated from conjoint 
analysis applications in the fields of marketing and transport (Bateman et al. 2002).   
 
45 
 
 Since the 1980‟s these methods have been extensively applied to value non-market 
environmental and recreational benefits and costs (Adamowicz, Boxall, Williams & Louviere 
1998; Hanley et al. 2006; Snowball, Willis & Jeurissen 2009).   
 
In the application of choice modelling, respondents are presented with various choice sets, 
each containing several alternatives, and asked to identify the one they prefer. The 
alternatives are combinations of levels of all the independent variables.  Respondents are 
asked to identify a preferred alternative, or to rank or rate them.  The willingness to pay for a 
specific good can be calculated indirectly from respondents‟ choices, rankings, or ratings, by 
including a monetary value (for instance price/cost) as one of the independent variables of the 
good or service (Hanley, Mourato & Wright 2001). 
 
The economic theoretical foundation for choice modelling was laid by Lancaster (1966) with 
his characteristics theory of value. This theory departed from the traditional approach of 
considering goods or services as the direct objects of utility in favour of deducing the utility 
gained from consumption to be from the characteristics (independent variables) of the goods.  
Utility or preference orderings are thought of as ordered ranking of collections of 
characteristics (Hanley, Mourato & Wright 2001) .   
 
The statistical theoretical basis for choice modelling is provided by random utility theory 
(Lancaster 1966).  Each respondent chooses an alternative from randomly compiled choice 
sets, and these choices are modelled as a function of the variable levels.  A preferred 
predictive model is selected from the set of models and inferences are drawn on the basis of 
this model.   
 
There are four main styles of choice modelling, namely choice experiments, contingent 
ranking, contingent rating and paired comparisons (Hanley et al. 2001).  The styles of 
modelling differ in the quality of information they generate, the degree of complexity 
encountered in estimation and the ease of or scope for generating predicted consumer 
willingness to pay and deducing welfare implications.   
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4.2.1 Steps in conjoint analysis administration 
 
 An application of conjoint analysis (Shen 2005) may be divided into four stages or steps, 
namely:  
 questionnaire design (selection of independent variables, assignment of levels, 
experimental design and presentation of questionnaires);  
 sample selection and data collection (sample frame and strategy determination, 
setting of sample size and method of response collection); 
 model estimation and assessment; and 
 application of model results. 
 
4.2.2 Conjoint analysis questionnaire 
 
Designing a conjoint analysis (choice experiment) questionnaire includes all the 
aforementioned steps (Shen 2005). The context to which these steps will be applied is 
discussed in Chapter Five. 
 
 Selecting variables and levels 
 
Literature reviews, focus groups and expert consultations were used to determine the 
feasibility, validity and important variables to be presented as management options.  In order 
to allow for the estimation of consumer marginal willingness to pay one of the variables 
should be a monetary cost (Hanley et al, 2001). In this case, the water service tariff was used. 
 
Pilot tests were administered to determine the respondent feedback on the validity of the 
choices (Louviere et al. 2009; Shen 2005).  In order to simplify the tasks an introduction on 
the variables and levels of each variable was given prior to the choice task. Other simplifying 
techniques include the use of glossaries, providing detailed explanatory text, and/or providing 
visual representations (Carson, Louriere, Anderson, Arabie, Bunch, Hensher, Johnson, 
Kuhfeld, Steinberg, Swait, Timmermans & Wiley 1994). 
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When deciding on the number of variables to include in the study, it is important to balance 
the objectives of introducing as many essential variables as possible into the experiment 
against placing an excessive cognitive burden on the respondent (as a result of having too 
many variables from which to choose). Respondents have limited ability to process 
information and having a large number of variables places respondents in a position where 
they could easily be overwhelmed and respondent fatigue (or bounded rationality) could set in 
(Hanley 2001). In addition, the tasks take too long, become too difficult, and lack credibility 
(Hanley et al. 2001). When respondents are placed in these overwhelming situations they 
often resort to simplifying tactics and this may distort their preference structures thus 
compromising the study (Carson et al. 1994). 
 
As a rule of thumb the number of variables included in a choice experiment questionnaire 
should not exceed seven,  the number of choice sets presented should not exceed four and 
the number of alternatives per choice set should not exceed four (Carson et al. 1994).   
 
The range and measurement of independent variables are important issues when considering 
the selection of levels for each variable. The relevance of the variables is improved when the 
range of the variables are benchmarked against the status quo (Hanley et al. 2001).  In this 
regard it is not only important to include the latter (status quo) as an option for choice 
(therefore choosing „no change‟), but set the alternatives so that they are realistic and 
accepted as feasible by the respondents (Shen 2005).  It is also suggested that the variable 
levels should be non-linearly spaced and extend over the full expected range of respondents‟ 
preferences (Hanley et al. 2006).  
 
The measurement of variables is differentiated by subjective and objective variables. 
Objective variables can be objectively defined, such as monetary cost, time or distance, while 
subjective variables are more difficult to define, such as environmental quality and 
conservation (Shen 2005). Respondent comprehension is improved by phrasing the survey 
instruments in as simple and straight forward a manner as possible.   
 
As is the case for independent variable identification, focus groups, pilot surveys, literature 
reviews and consultations with experts are useful research tools to decide on the levels of 
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each independent variable (Hanley et al. 2001). Focus groups may be very effectively used to 
test draft questionnaires on cognitive issues and identifying the most relevant independent 
variables and levels (Shen 2005). This is discussed further in Chapter Five. 
 
After the alternatives, variables and their levels are identified and defined, the type of design 
to be utilised needs to be selected, the model to be estimated needs to be specified and the 
scale (size) of the experiment needs to be set (in terms of the requirements for estimation).     
 
 Experimental design  
 
For experiments involving small numbers of levels and variables a complete or full factorial 
design is preferred  (Hanley et al. 2001; Kuhfeld 2002).  It incorporates all possible variable-
level combinations and estimates the effects on preference of each of the variables and all 
possible interactive effects (when a variable influences a choice in conjunction with another).  
However, a full-factorial design is impractical for choice experiments with high numbers of 
variables and levels because the number of choice sets increases exponentially as these 
numbers increase (Hanley et al. 2005).  
 
The total number of choice sets generated in the experiment equals the number of levels 
raised to the power of the number of variables (Hanley et al. 2006).  The number of choice 
sets for an experiment consisting of six independent variables at three levels would be 729 = 
36.  This number rises rapidly as the number of levels and variables increases. For this 
reason experiments involving a large number of variables and levels, rarely employ a full-
factorial design, and instead the experiments employ a fractional factorial design. The 
advantage of the fractional-factorial designs is that it reduces the number of combinations 
(choice sets) that need to be considered. The estimation challenge is reduced to the main 
effects and some of the two-way and higher order interactions only.   
 
In order to further reduce the number of choice sets, the design is sometimes divided into 
subsets, where different versions of the survey instrument are created and each respondent 
is exposed to one version only.  This process is known as “blocking”.  It can be implemented 
randomly or systematically (Shen  2005). 
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A special type of fractional factorial design, where all estimable effects are uncorrelated, is 
called an orthogonal design (Kuhfeld 2002).  Orthogonality is achieved when statistically the 
variables are independent of one another, that is, there is no correlation between variables 
(Hensher, Rose & Greene 2005).  Orthogonality codes are generated by transforming the 
original codes in such a way that each column sums to zero and the inner product of each 
pair of columns is zero (Louviere et al. 2009).  By utilizing this design, the number of variable 
level combinations can be reduced to main effects and only some of the possible interactions.  
The trade-off made when selecting one of the fractional-factorial design variants is that some 
of the interactions are not detected resulting in a loss of estimating power of the models 
predicting choices (Kuhfeld 2002; Shen 2005), but the loss is typically small (Louviere et al. 
2009): 
 Main effects typically account for 70 to 90 percent of the explained variance. 
 Two-way interactions typically account for 5-15 percent of the explained variance. 
 Higher order interactions account for the remaining explained variance. 
 Model estimation considerations 
 
Once the experimental design is generated, the variables should be allocated to design 
columns and then coded.  Typically design codes per variable run from zero to the one less 
than the number of levels per variable, orthogonal codes in zero, one and minus one and 
dummy codes in zeros and a one (Hensher et al. 2005).   
Either design or orthogonal codes may be used to estimate the linear effects.  These codes 
may be replaced with the actual numerical variable-level labels if the variable-level labels are 
described numerically, for example water tariffs.  If non-linear effects are estimated, the data 
will be entered either as dummy variables or effects codes.  It is also possible to use a 
combination of coding formats (both design and dummy codes) to test various effects 
(Hensher et al. 2005). 
 
Another important experiment design decision is that of labeling the choices in the 
presentation of alternatives in the survey instrument.  Rather than rate or rank a treatment 
combination, respondents may choose which of the alternatives they would prefer, given 
groups of choice sets (Hensher et al. 2005).   
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Generic titles for the alternatives are used where no information, other than the fact that it is 
the first alternative, is conveyed (see Table 4.1). These are called unlabelled choice 
experiments.  On the other hand, each alternative may be labeled (for example car or plane), 
as shown in Table 4.1. 
 
TABLE 4.1: Unlabelled choice experiment 
Treatment combination 
Alternative 1 Alternative 2 
Comfort Travel Time Comfort Travel Time 
1 Low 10 hrs Low 1 hour 
 
Source: Hensher et al. (2005) 
 
TABLE 4.2: Labelled choice experiment 
Treatment combination 
Car Plane 
Comfort Travel Time Comfort Travel Time 
1 Low 10 hrs Low 1 hour 
 
Source: Hensher et al. (2005) 
 
An advantage of unlabelled experiments is that they do not require the identification and use 
of all alternatives within the factorial design.  The variables are less likely to be independent 
and identically distributed when using labeled experiments. This is because, a label acts like a 
variable whose level is constant across treatment combinations.  If an alternative‟s name 
becomes a variable in labeled experiments, the perceptions respondents hold with regard to 
the alternative may be correlated with the variables in the experiment, for example car may be 
correlated with comfort and travel time.  The decision as to which experiment to use (labeled 
or unlabelled) should be made in context of the research problem. If alternative-specific 
parameters are estimated, it is best to use a labeled experiment.   
 
The total number of feasible choice sets that can be generated for labeled choice experiments 
is equal to MAL , for unlabeled experiments equal to ML , where A is the number of variables, L 
is the number of levels and M is the number of alternatives (Hensher et al. 2005).   
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A different utility function (preference order) for all alternatives can be estimated in both 
labelled and unlabelled experiments, but if the alternatives are not defined, the estimation of a 
unique function for each one alternative is irrelevant. 
 
 Designing the approach of the research instrument  
 
Part of the experimental design process includes choosing a method of eliciting choice from 
the selected respondents.  Alternative approaches to this step are shown in Table 4.3. 
 
TABLE 4.3: Main choice modelling approaches 
Approach Description 
Choice Experiments The respondent chooses between two or more alternatives. 
Contingent Ranking The respondent ranks a series of alternatives. 
Contingent Rating The respondent scores alternative scenarios on a scale of 1-10. 
Paired Comparisons The respondent scores pairs of scenarios on similar scale. 
 
Source: Hensher et al. (2005) 
 
In a choice experiment, respondents are presented with a series of sets of alternatives, each 
comprising different variable-level combinations, and then asked to choose their most 
preferred alternative.  The choices made by respondents from these sets of alternatives 
reveal the trade-offs they are willing to make between variables of the good being valued 
(Snowball, Willis, Jeurissen 2009).   
 
It is preferable to generate experimental designs from first principles, but there are also many 
statistical packages that are available to assist the designer, for example, SPSS, MiniTab and 
SAS (Hensher et al. 2005). The choice sets identified by the experimental design are 
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presented to the respondents in pairs or in groups, depending on the method of preference 
measurement (Hanley et al. 2006).  Presentation of choice sets may be in any format, as long 
as the choice sets convey the relevant information and provide the means for respondents to 
make a choice.   
 
 Randomising the choice sets 
 
The problem of how to randomise the choice sets is yet to be formally resolved (Hensher et 
al. 2005).  Randomisation is constrained to the levels of variables because each respondent 
faces the same blocks of variables (so there can be no variation in the set of variables 
presented).  An advantage of the block presentation constraint is that it is orthogonal in 
design, but the disadvantage is that the result is not a complete randomisation in the 
presentation of choice sets. Complete randomisation of the choice set presentation to each 
respondent would be statistically preferred, but impractical (Hensher et al. 2005). 
 
4.2.3 Presentation of research instrument 
 
The presentation of the survey can range from hard copy to several multimedia modes.  In 
this study the hardcopy approach was adopted. All the surveys comprised of two sections. 
The first section consisted of personal and general information type questions. The second 
section included water service related questions and the choice experiment.  
 
4.2.4 Sample selection and data collection 
 
The data collection step involves determining the target population, sample frame, sampling 
strategy, sample size and response collection method.  Many sampling methods or 
procedures can be used to select a sample, such as random sampling, convenience sampling 
and purposive sampling (Collis & Hussey 2003:155-159). Ideally random sampling should be 
used as this method best allows the researcher to extract a truly representative sample of the 
population (Luck & Rubin 1987). Using this method ensures all members of the population will 
have an equal chance of selection.  
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 Sampling frame  
 
A population represents any complete group or body of people or any collection of items 
under consideration for the research purpose (Collis & Hussey 2003:155). The sampling 
frame is similar to the target population. It defines the population from which a finite sample is 
drawn to administer the survey instrument (Louviere et al. 2009).  The objectives of the study 
will guide who should be included in the sampling frame. The sample frame must be defined 
to enable the answering of important questions with the models that are estimated from 
information collected from the sample (Louviere et al. 2009; Shen 2005). The application of 
the sample frame is discussed in Chapter Five. 
 
 Sampling strategy  
 
The sampling strategy and sample size are set with reference to the sampling frame.  The 
benchmark for sampling strategy is the simple random sample.  Under the simple random 
sampling strategy, each respondent in the sampling frame has an equal probability of being 
selected for the sample.  An extended version of this is one where the sampling frame is 
divided into mutually exclusive groups, each representing a portion of the population, which 
was the preferred strategy in this study.  Groups are created on the basis of any personal 
characteristic, for example income, location, age, residential status, gender etc., and 
individuals have equal probability of selection within each stratum (Ferrel & Hartline 2008).   
 
 Sample size 
 
The minimum sample size is a discretionary decision, influenced by the choice of the 
proportion of the population to which the decision is relevant and the level of accuracy sought 
(Henscher 2007:185).  There is no generally agreed upon sample size. However, because 
simple random sampling was used in this study, the suggested sample size formula for this 
method was incorporated. The formula for the minimum sample size under a simple random 
sampling strategy is as follows (Henscher 2007:187). 
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n ≥  [Φ-1 (1 - ) ]2 
 
where: 
q is defined as 1- p,  
p is the proportion of the population in which one is interested,  
a is the (researcher‟s discretionary) permissible percentage deviation of the estimate of the 
proportion p from the true p,  
Φ-1 (1 - ) is the inverse of the standard normal cumulative distribution function with mean 0 
and a standard deviation of 1,  N ~ (0,1),  at the (1 - ) level of confidence, α being the level 
of statistical significance . The formula of Hensher (2007) was preferred in this study. 
 
4.2.5 Sample selection method 
 
Once the questionnaire is designed and tested, the sampling strategy decided and the 
sample size calculated the survey instrument can be administered to respondents. The 
selection of respondents depends on the type of respondents, the complexity of the choice 
decision, the product being studied and the budget available for the study.  Response 
collection methods include the following: mail survey, telephone survey, face-to-face 
interviews and computer-based interviews.  Personal interviews have several advantages 
over the mail survey method, but are more expensive to execute (Shen 2005).  
 
A multistage technique is an appropriate sampling method to use in this study for the reason 
that it includes observations from different clusters (Venter & Jansen Van Rensburg 2009:46-
68).  Multistage sampling is a complex form of cluster sampling in which two or more levels of 
units are embedded one in the other. Multistage sampling is a good option in the absence of a 
complete list of members of the population or is inappropriate to use because the population 
is large and scattered (the survey would become too difficult and expensive to administer). 
Within the multistage sample, three methods of sampling may be used, namely, systematic 
sampling, cluster sampling and simple random sampling (Venter & Jansen Van Rensburg 
2009:46-68).   
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4.2.6   Model estimation and assessment 
 
The theory for applying statistical models to the choices made in experiments is the random 
utility theory (Willis, Scarpa & Acutt 2005).  In terms of this theory respondents make choices 
according to the utility they get from the choice, and the service may be broken down into a 
number of variables and levels of variables in a random way.  From the researchers 
perspective the choice experiment reveals the respondent‟s preferences with respect to 
observed variables (those chosen by the researcher). The choices made may also be 
influenced by other variables.  In choice experiments these other (unobserved) variables are 
treated as random variables (Hanemann 1984) on the grounds of there being measurement 
errors, randomness in the preferences of the respondent and incomplete information available 
to the respondent (Hanemann 1984; Hanley et al. 2006; Willis et al. 2005).     
 
By assigning levels of utility to a respondent‟s choice that correspond with his or her 
preference ranking (with higher utility indicating preference), all the information present in the 
variables of the alternative may be captured in a single index, namely, utility (Louviere et al. 
2009).  
 
In a utility model where g and h are the two options, among a set of options, the underlying 
utility function for a particular respondent (i) may be defined as: 
  ,ig g gU U X P  
  ,ih h hU U X P   
where:  
gX  and hX  are vectors of variables describing alternatives g and h and  
gP  and hP  are the costs associated with the alternatives (Louviere et al. 2009).  
   
If the utilities are equal, it follows that the respondent is indifferent between the two 
alternatives, but if:   
 ig ihU >U   
the respondent will choose alternative g over alternative h (Hensher 2007). 
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Following this line of reasoning, the indirect utility function for each respondent may be 
divided into two parts: a deterministic component (V), specified as a linear function of a set of 
variables (X), and a random error component (ε), that captures the unobservable influences 
on individual choice. 
Uig = Vig (Xig, Pg) + ig (Xig, Pg) 
Uih = Vih (Xih, Ph) + ih (Xih, Ph) 
 
(Louviere et al. 2009:46) 
The vector  V  is a linear function of independent variables plus a constant term   . The 
relevant indirect utility functions are: 
 
 0 'ig g igV P X       
 
 0 'ih h ihV P X      
  
where: 
the α and β coefficients indicate the contribution of each variable to the total utility of each 
alternative (Hanley et al. 2006; Snowball 2009).   
 
 The estimation model 
 
The probability that respondent i prefers option „g’ over an alternative option „h’, can be 
expressed as the probability that the utility associated with option „g’ exceeds that associated 
with the other options. 
 
           ig ih ig ig ih ih ig ih ih igP U U h g P V V P V V                          
 
(Hanley et al., 2001; Hanley et al. 2006) 
 
57 
 
In order to derive an equation that can be estimated for the above probability, the distribution 
of error terms ( i ) should be known. A popular assumption is that the errors are 
independently and identically distributed with a Type 1 extreme value (Weibull) distribution, 
whereby the distribution function relating to choice option c (as against another with error t)  is  
  
    ( ) exp expiCP t F t t       
 
(Hanley et al. 2006; Willis et al. 2005) 
 
This distribution of the error term permits the probability of any alternative „g’ being  the most 
preferred to be expressed as a logistics function distribution relating to choice option c 
(McFadden 1973) and provides the basis for the derivation of the conditional logit model. In 
the equation below, μ is a scale parameter that is the inverse of the standard deviation of the 
error distribution.  This parameter is assumed to be one, since it is often not separately 
identifiable (Hanley et al. 2006; McFadden 1973). 
 
  
 
  
  
0
0
exp 'exp( )
,
exp exp '
g igig
ig ih
iC C iC
C C
P XV
P U U h g
V P X
   
    
 
    
  
  
(Louviere et al. 2009:49) 
 
When variables that measure individual specific characteristics that affect utility, such as 
income and age are included in the variables (X), do not vary across the alternatives, they 
cannot be included in the model linearly.  The reason is that the respondent‟s income is the 
same regardless of whether he/she chooses alternative g or h.  For this reason socio-
economic variables can only be included by interacting them (multiplying them) with choice 
specific variables or the constant (Hanley et al. 2006; Louviere et al. 2009). 
 
The main selection probability assumption that is made to render the individual choice 
operationally compliant is the Independence-from-Irrelevant Alternatives (IIA) axiom. The 
axiom is that “the ratio of the probabilities of choosing one alternative over another (given that 
both alternatives have a non-zero probability of choice) is unaffected by the presence or 
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absence of any additional alternatives in the choice set.”  When this condition is satisfied it 
provides a choice model that facilitates calculation, as well as permitting the introduction or 
elimination of alternatives in the choice set without it being necessary to re-estimate the 
model.   
 
The drawback of the IIA axiom is that the observed and unobserved variables of utility may be 
dependent on one another or the unobserved components may be correlated.  When this 
happens it leads to biased utility parameters and errors in the forecasts (Louviere et al, 2009).  
If a violation of the IIA axiom occurs, then other statistical models may be preferred, for 
instance, the nested logit model.  The nested logit model does not require the IIA assumption 
to fully apply (Hanley et al. 2006).   
 
A maximum likelihood model can be estimated using the log-likelihood function form as 
shown in the equation below, where icy  is the choice option.  
 
 
 1 1
1
exp
log log
exp
N C
ic
ic C
i c
ic
c
V
L y
V 

 
 
 
 
  


 
  
Where: yic = 1 if the respondent chooses option c or 0 otherwise  
 The assessment of model outputs 
 
Several statistical software packages (SAS, NLogit, Limdep, Stata) may be used to estimate 
the maximum likelihood parameters, standard errors, p-values and statistical tests for the 
conditional logit model.   
 
There are many measures of goodness of fit, roughly analogous to 2R  that may be used but 
there is no consensus as to which measures should be reported in empirical studies.  The 
goodness-of-fit measure should be interpreted in a similar way to  2R  in linear regression.  
For a goodness-of-fit measure to be desirable in discrete choice:  
 
 The measure must be in the range [0,1], where 0 represents no fit and 1   
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    corresponds to a perfect fit.  
 The measure should be directly related to a valid test statistic for the significance of   
    all slope coefficients.  
 The derivative of the measure with respect to the test statistic should comply with  
    corresponding derivatives in a linear regression modelling (Louviere et al. 2009). 
 
This particular goodness-of-fit measure (subscript identification E1) is defined as follows: 
  
  02/ ln2
1 01 ln ln
N L
ER L L

       
 
where lnL0 is computed with null parameter values  
N is the number of observations used (Louviere et al. 2009).  
A similar goodness-of-fit measure, the likelihood ratio index, was suggested by McFadden 
(1973).  This measure is also analogous to 2R in the linear regression model. 
 
The likelihood ratio index is defined by the following formula: 
 
  2 01 ln lnMR L L      
  
Where L is the maximum of the log-likelihood function 0L is the maximum of the log-likelihood 
function when all coefficients, except for the intercept term, are zero.  McFadden's (1973) 
likelihood ratio index is bounded by 0 and 1. 
 
4.2.7  Application of model results 
 
One of the main applications of the model results is to derive consumer willingness to pay for 
marginal changes to each variable. These may be derived for each variable using the 
following formula: 
 
 
 
1
1
0
exp
ln
exp
i
i
i
i
WTP
V
V
 
 
 
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 
 


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Where: represents the utility of the initial state 
    represents the utility of the alternative state 
   α  gives the marginal utility of income and is the coefficient of the cost independent 
variable. (Hanley et al. 2001; Parsons & Kealy, 1992) 
 
This equation can be simplified to the ratio of the coefficient of the specific variable one seeks 
to value to the coefficient of the cost variable.  If there are 1 2 aX = X ,X ,...,X  variables, the 
implicit price of any individual variable α is calculated as: 
 
 aWTP




 
  
where α is the parameter estimate of the price variable P 
         a  is the parameter estimate of the specific variable aX  
 
Of prime importance is that both variables used in the calculation be statistically significant, 
otherwise no reliance can be placed on the willingness to pay measure (Hensher et al. 2005). 
 
4.2.8    Reliability and validity 
 
 Reliability 
Research findings are considered reliable if another researcher obtains the same results on 
replicating the research and the experiment was properly designed (Hanley et al. 2001).   
 
The reliability of a conjoint analysis method may be enhanced through the following 
assessment (Hair et al. 1995): 
 reliability over time - conjoint measurements are taken and then repeated (with the 
same instrument) at a subsequent point in time; 
 reliability over variable set - the stability of the part-worth‟s for a common (core) set 
of variables was examined as other variables are varied; 
 reliability over stimulus sets - the derived part-worth‟s are examined for their 
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sensitivity to subsets of profile descriptions; and 
 reliability over data collection methods - part-worth‟s are examined for their 
sensitivity to type of data collected, data-gathering procedure, or type of dependent 
variable. 
 
 Validity of the research instrument  
 
A study is deemed to be valid if it actually measures what it is supposed to measure and if 
there are no logical errors in drawing conclusions from the data (Louviere et al. 2009). Unless 
repeated samples are taken reliability cannot be formally assessed. An informal alternative is 
to compare the results with those found by others (Snowball 2009). This informal approach is 
often the only feasible option to attain reliability and this was the case for this study.   
 
Several studies (Doyle 2002) have shown the ability of a conjoint analysis method to predict 
choice behaviour. These studies focus mainly on three approaches, namely: 
 
 comparing market shares predicted by a conjoint simulator with current market shares 
or preferably future market shares; 
 individual-level comparisons in which conjoint analysis is used to predict some 
surrogate of purchase intention or of actual behaviour, such as what fraction of chips 
are allocated to the new product, which brand is redeemed in a simulated shopping 
experiment, or which product‟s coupon is chosen; and 
  individual-level comparisons in which conjoint analysis is used to predict actual 
choices at some later date. 
 
There is enough empirical evidence pointing to the validity of conjoint analysis as a predictive 
technique (Doyle 2002). 
 
4.3 WEAKNESSES OF CONJOINT ANALYSIS 
 
There are weaknesses that need to be taken into account when conjoint analysis is applied: 
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 there are a limited range of variables that can be included in the analysis, and for 
this reason conjoint analysis is a limited marketing assessment; 
 there is scope for hypothetical bias because these are no real choices being made, 
only hypothetical ones, and care has to be taken to ensure that variable levels are 
not set unrealistically (with the aim of improving the predictability of the choice 
model with respect to the variables), thereby increasing the hypothetical nature of 
the experiment; 
 there is scope for error in selection induced by respondent fatigue and 
misconception of the information relevant to the requested choice.  The need to 
convey all the relevant information and explain the choices are time consuming and 
respondents have a strong incentive to want to get the survey over as soon as 
possible; 
 changing information and circumstances can render the design elements of the 
choices less relevant than they were intended to be, especially under 
circumstances where the results are released after a considerable lag following the 
administration of the survey; and 
 one of the main virtues of a conjoint analysis method is that it reduces the scope for 
strategic biases, in that tradeoffs in variables are implicit rather than explicit. 
 
4.4 SUMMARY  
 
This chapter outlines the method of research applied. The key elements being: the 
questionnaire design, the sample and data collection, and estimation model, as well as the 
application of model results and consideration of validity of estimate issues. Notwithstanding 
several weaknesses of the marketing method of conjoint analysis, the literature argues it has 
potential to generate useful marketing related insights into the relative worth of key selected 
independent variables of products about which one seeks this information.       
 
In the following chapter presents the application of the conjoint analysis design and site 
description of the three selected municipal areas.  
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CHAPTER 5 
APPLICATION OF CONJOINT ANALYSIS DESIGN AND SITE DESCRIPTION 
 
5.1 INTRODUCTION 
 
Chapter Five addresses the fourth research objective, namely; to apply the conjoint analysis 
design and give a site description. In other words, this chapter describes how the choice 
experiment was designed for the municipal water service consumers. Firstly, the international 
perspectives that were relevant to this study are described; secondly, the choice set 
construction and preference measurement for the conjoint analysis method are covered. 
Subsequently, the application of the sample design strategy is addressed, followed by the 
reliability and validity of the research, and finally, a description of the three selected 
municipalities. 
 
The selection of independent variables and assignment of levels entailed two processes:  the 
identification of what independent variables were found to be relevant in similar work 
undertaken elsewhere (internationally) and within South Africa and the use of focus groups to 
determine which independent variables and levels were of most local relevance. The relevant 
international studies that contributed to the research in question are highlighted below. 
 
5.2    INTERNATIONAL PERSPECTIVES 
 
In a choice experiment to value household water supply independent variables in Canberra, 
Australia, Hensher, Rose and Greene (2005) selected the following independent variables for 
valuation:  
 service interruption frequency 
 service interruption duration 
 service interruption time of day 
 service interruption notification  
 service interruption information provided  
 waste water services frequency of disruption and “overflows” 
 waste water services source of the overflow – inside, outside, in the street 
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 waste water service information services  
 price of service. 
 
The researchers found that respondents were willing to pay to reduce the number and 
frequency of interruptions and overflows, preferred to have interruptions later in the day on 
weekdays and valued both notice and in-person information services. They also found that as 
the number of interruptions rose; households were willing to pay more to avoid the 
interruptions.   
 
In another Australian study conducted in Adelaide metropolitan (MacDonald et al. 2005), 
similar options were presented as well as: 
 notification options (letter, phone call, in-person visit)  
 alternative water supplies during the interruption (none, from a central location, 
delivery of bottled water) 
 a status quo, and  
 “don‟t know” option. 
  
They found that the only independent variables that were statistically significant in all models 
were the frequency of interruptions and the price.  The goodness of fit was improved by 
including interaction terms with socio-economic variables (age and income) and previous 
experience of the respondent with disruptions.  
 
Willis, Scarpa and Acutt (2005) used a choice experiment to conduct a cost-benefit study in 
the UK (Yorkshire Water). The study included fourteen service factors. In order to make the 
number of choices manageable, the service factors were divided into three sets:  
 supply and quality of household water (like security of supply, interruptions to 
supply, the biological quality of drinking water, water discoloration) 
 external negative benefits of wastewater disposal (like sewage flooding and odour 
from sewage works) 
 environmental factors related to waste water disposal (like the ecological quality of 
rivers and bathing beach water quality).  
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These sets were divided into five “blocks” of three or four independent variables each.  
 
As was the case with the Australian studies, they found that consumers were willing to pay to 
reduce the number and frequency of interruptions to supply, but that the willing to pay amount 
depended on the number of interruptions.  Respondents were also found to value security of 
supply during drought conditions, improvements in biological and chemical water quality and 
a reduction in the number of households complaining about water discolouration.  
 
Nam and Son (2005) compared the choice experiment and contingent valuation methods for 
valuing domestic water quality and pressure in Ho Chi Min City in Vietnam. This city is the 
largest in Vietnam, with a population of about 5.5 million people. The water supply to 
households is poor in some areas, with only about 322 000 households being connected 
directly to the piped water system. Their sample was divided into those households already 
connected and those not currently connected.  The former were asked their willingness to pay 
for good water quality and high pressure while the latter were asked, if they had a connection, 
to choose between the status quo and one other option (choice experiment).  
 
The choice experiment had only three independent variables:  
 water quality (low, medium, high),  
 water pressure (low, medium and high)  
 price (monthly bill with five levels including the status quo).  
 
They found that in households not yet connected to piped water, water quality was by far the 
most important independent variable compared to water pressure.  
 
While no estimate of the costs involved in improving water quality and pressure were 
available, Nam and Son (2005) found that the amount that households were willing to pay to 
improve water supply independent variables was greater than their current water bill, plus the 
costs of various coping strategies (like collecting water, treating it by boiling and filtering, 
storing it in household tanks, or buying it from vendors).  
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5.2.1 A similar South African Study 
 
Only one South African conjoint analysis study has been undertaken with the consumers of 
water services, that of Snowball, Willis and Jeurissen (2009).  It was administered in 
Grahamstown West, Eastern Cape Province, to determine household willingness to pay for 
water service improvements.  This pilot study speculated that the following list of independent 
variables/problems water service consumers thought were important:  
 Bacterial count in drinking water  
 Water discolouration  
 Low water pressure 
 Interrupted supply  
 Water meter problems  
 Price.   
 
The authors assigned five of the independent variables four levels of service, and one 
independent variable, three levels.   
 
Utilising the conventional orthogonal design, they only investigated the main effects.  They 
justified this restricted focus of attention with the argument that these effects accounted for 
80-90% of the variation in the data (Willis et al. 2005).  They also did not include the status 
quo as an option in the choice cards (it normally is) on the grounds that many households did 
not report water problems, although they experienced them, and as a strategy for reducing 
„status quo bias‟ (Adamowicz et al. 1998). 
 
This study contained twenty five randomly generated question sets with differing independent 
variable-level combinations.  These question sets were paired and numbered into thirteen 
choice cards. Each questionnaire contained three choice cards (3x2 choice sets in all).  
Respondents were instructed to choose their most preferred alternative out of each pair.   
 
The independent variables found to be significant were:  
 Bacteria count (most significant independent variable)  
 Discoloration  
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 Interruptions to supply , and 
 Price.  
 
It was also calculated that for a decrease in bacteria count of one level, Grahamstown West 
residents were willing to pay 15,72% more for water, and it was concluded that bacteria 
counts should be kept in check and information shared with consumers on how to reduce 
bacteria levels (to the public to improve water service consumer utility).  McFadden‟s (1973) 
likelihood ratio index was calculated as 0.27, i.e., the model had an adequate goodness of fit 
measure.   
 
The process of selecting the variables and levels was guided by running a series of focus 
groups with relevant authorities.  The first series of meetings were held with a firm of water 
engineers who are frequently consulted by, and build infrastructure for, the selected 
municipalities.  These meetings aimed at generating a set of water service options to 
consider.   The second series of meetings was held with representatives of the selected 
municipalities.  The main purpose of these meetings was to determine the scope and a 
priority ordering of water service options from the engineering and management perspectives.   
   
Table 5.1 shows potential water service options that the engineers considered currently 
realistic and attractive for water service consumers within the Nelson Mandela Bay 
Municipality.  
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TABLE 5.1:  Water service options for Nelson Mandela Bay Municipality consumers 
Independent variable - 
project 
Benefit of project Estimated Cost 
of Project (year) 
Number of kl 
affected 
Level of treatment of 
reticulated water – make 
softer 
Better tasting water (less 
chlorine plus salts),  water 
boiling utensils last longer, etc. 
R400m (2008) 90ml/d 
Increased water supply 
assurance 
Increase capacity to last 1 in 
50 year drought up from 
present 1 in 20 years. 
R480 m (2008/9) 24ml/d 
Reduce outflow leakages 
into the environment 
Upgrade/Extend infrastructure 
of  sewerage to cope with 
floods 
Too difficult to 
estimate 
 
- 
Reduce smell at 
Swartkops water 
treatment plant 
Visitors to PE and residents in 
area.  But still problem of 
Algorax 
R28m 0 
Water tariff incentives to 
new businesses in the 
NMB metropolitan area 
located at the Coega IDZ 
Level 1: Below AC tariff  - 
attract new business to NMB 
location 
Level 2:AC tariff 
Level 3: Above AC tariff 
R2bil extra 
infrastructure 
70ml/d plus extra 
40ml/d sewerage 
treatment and 
disposal via new 
sea outfall 
Level 1: extra 
tariff increase 
Level 2:  Lesser 
tariff increase 
Level 3: 
No extra tariff 
Increase treatment of 
outflows (sewerage) 
before disposal into sea 
Extra treatment plus disposal 
further out to sea (in 
compliance with the Law) 
R300m (new 
design required 
 
- 
Increased enforcement of 
compliance with 
regulations on 
permissible outflows 
e.g. Increased effort to catch 
cheaters – by appointment of 6 
new monitoring staff plus 
purchase of R100 000 extra 
monitoring equipment 
 
 
 
- 
 
 
 
- 
Increase the network of 
reticulated potable water 
and outflows systems 
e.g., Increase of 2000 
dwellings to be covered by 
water service network 
 
- 
 
- 
Steeply 
escalating/progressive  
tariff structure governing 
residential demand 
 
- 
 
- 
 
- 
 
Sources: McGilvray (2009) & Van Renen (2009) 
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5.2.2 Focus group findings 
 
A series of focus group meetings were also held with selected management personnel of the 
three selected municipalities.  These meetings took place during February and March 2009.   
 
 The staff members that attended the focus group meetings were: 
 
o Kevin Jacoby: Chief Financial Officer 
o Stan Groenewalt: Infrastructure and Engineering Assistant Director - responsible 
for water distribution 
o Selwyn Thys: Director Budgeting and Financial Management  
o Barbara de Scande: Director Expenditure Management and Financial Control 
o Charmaine Von Berg: Accountant, responsible for water and sanitation services 
budget  
o Kevin Gillmer: Chief Accountant, National Treasury and general co-ordination of 
information 
o Herman Vosloo: Principal Chief Accounts Officer - responsible tariff analysis  
 
 The staff members  that attended the Amathole focus group meeting were: 
 
o Stephen Nash:  Engineering, for Distribution element 
o Sharon Kalis: Budget and Treasury, Budget element 
o Zingi Dlova: Budget and Treasury, Consumer Interface element 
 
 The staff members that attended the Kouga focus group meeting were: 
 
o Ridwaan Abdullah: Accounting and Financial Control, Kouga Municipality 
o Kevin Jacoby: CFO, NMBM 
o Barbara de Scande:  Director Expenditure Management and Financial Control  
o Kevin Gillmer: Chief Accountant, National Treasury reporting 
 
At these meetings the respective staff ranked the importance they attached variables that 
make up a water service mix.  Table 5.2 shows their ranking from highest to lowest. 
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TABLE 5.2: Municipal ranking of water service variables  
Rank Variable selection 
1 Consumer preference for increase assurance of water supply (coverage of 1 in 20, 1 in 50 or 
1 in 100 year droughts) 
2 Reduced incidence per month of higher than class 1 specified bacterial/ecoli counts (is this a 
serious problem on the demand side) 
3 Reduced sewerage flooding/leaks overflows (Swartkops, Baakens) and presence at bathing 
beaches (cost versus benefit) 
4 
Increased interruptions in flow of water among different consumer groups  
5 
Reduced water pressure  
6 Response to extra effort to identify water service consumers use.  Options: metering 100% 
per household/firm or more per small community or more per large community or not at all  
7 
Responsiveness to tariff  increases per water service consumer group  
8 
Reduced odour from sewage works (cost versus benefit) 
9 
willingness to pay for water services to other consumers (external health and charity benefit) 
10 
Response to extra effort (investment) in communications (notifications) to consumers 
11 Reduced/increased dissolved salt concentration (would the cost be justified to improve the 
taste) 
12 
Reduced water discolouration incidents per month (is the cost justified?) 
13 
Fixing of Fluoride concentration at 0,7mg/l (cost versus benefit) 
14 
Increased effort in monitoring compliance with the regulations relating to trade effluent 
 
Source: Researcher‟s findings based on the interviews and secondary resources              
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The questionnaires included questions eliciting respondent information, household socio-
economic information, household water use information, views on method of payment, a 
choice experiment (including the water service mix options) and a debriefing question. The 
former was included to enable the researcher to describe who supplied the information. The 
survey questionnaire administered is shown in Appendix One and Two. 
 
5.3 CHOICE SET CONSTRUCTION AND PREFERENCE MEASUREMENT 
 
The experiment used in this study was an unlabelled choice modelling experiment which 
included the six independent variables, namely: sewerage disposal, water quality, water 
security, interruption of provision, rate of flow and service charges. The questionnaire was 
constructed to provide three levels for each independent variable yielding a total of 63 729  
treatments (or level combinations). To reduce the number of treatment levels to a 
manageable number, the experiment employed a fractional factorial design (using the 
statistical software package, version sixteen, Statistical Package for Social Scientists) with 
3k p  treatments where 6k   and 2p  . The 6 23  = 81 design reduced the number of 
treatments from 729 to 81, a reasonable number given the financial backing provided for the 
choice experiment survey. The experimental design followed Montgomery (2009:251) with the 
eighty one choice cards randomised using the random number generator in Excel 2003, and 
borrowing from the approach of Snowball et al. (2009).  The respondents were asked to 
choose four times between two alternatives.  
 
The unlabeled choice modelling experiment was estimated for the sites using NLogit 4.0 
program, software developed for the estimation of multinomial logit models. This program was 
recommended by authorities in the application of conjoint analysis, and is followed by the 
methodology advocated by Hensher et al. (2005:308 - 373).  
 
5.4  APPLYING THE SAMPLE DESIGN STRATEGY  
 
5.4.1 Sample frame and strategy 
 
For this study, the target population sampled excluded non-tariff paying residents in the 
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selected three municipal areas in order to capture the perceptions of the tariff paying 
consumer. The rationale for targeting this population was that in some municipalities the 
paying portion of the population is the minority, and therefore marginalised. In such 
municipalities the probability of sampling people receiving free water services would be high. 
As a result, the sampling strategy included surveying only predominantly paying wards, 
therefore increasing the likelihood of surveying the tariff paying consumer population (the 
targeted population). 
 
5.4.2 Sample size determination 
 
Referring to the relevant equation for sample size determination in Chapter Four, Section 
4.2.4, and making the selections for the relevant parameters: p = 0.5, a is 0.3 and α = 0.05.   
 
It was deduced that an adequate sample size (n) was at least seventy five.  
n = 0.5/ (0.5x.32) [3.84-1]2 = 75. 
 
 5.4.3    Sample selection 
 
A multi-stage sampling technique was used to select respondents. Personal interviews were 
used to administer the questionnaires to households that were randomly selected within 
clusters generated from municipal information sources. The first stage of applying the 
technique consisted of systematically selecting the wards from which to draw the sample. In 
the second stage, clusters of suburbs within the wards were constructed. This was followed 
by randomly selecting a sample of primary units (street names) in each cluster (suburb).  This 
method was preferred to one including all domestic units contained in all selected clusters, on 
the grounds that it made for easier administration of the survey.  The heads of all domestic 
clusters (individuals, for instance) were randomly targeted in the last step of this procedure. 
 
Systematic sampling was a feasible option for the municipalities as they kept adequate 
records and analysis of their consumers and as a result this method was chosen. Using 
information from the municipal data base, it was possible to split consumers into 
(predominantly) tariff paying resident and non-tariff paying resident wards. Three 
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predominantly paying wards were selected in each municipality.  
 
Within the selected ward sample, the cluster sampling technique was used to select three 
suburbs from each ward. Convenience was a criterion that influenced the selection process, 
as suburbs exceeding a fifteen kilometer radius of the central business district were not 
considered.  The simple random sampling method was used to select four streets within each 
suburb, and within these streets households were randomly approached and surveyed.  
 
Three groups of one hundred residents were targeted in the Nelson Mandela Bay, Amathole 
and Kouga municipalities. These surveys were identical except for the choice experiment 
section which was unique for each group of the one hundred surveys administered.   
 
5.5 RELIABILITY AND VALIDITY 
 
As pointed out in Chapter Four, section 4.2.8, the reliability of conjoint analysis may be 
assessed by various methods. However, all of these methods require comparative samples. 
This luxury of a second sample was not feasible given the budget constraints faced by this 
study. The validity of the findings was enhanced by carefully following the steps required in 
administering conjoint analysis, an important one of which is to examine consistency of 
results with a priori expectation and the findings of similar such studies. This study‟s findings 
will be shown to be consistent with Snowball‟s (2009) results (see Chapter Seven).  
   
5.6      THE REFERENCE MUNICIPALITIES 
 
The Nelson Mandela Bay Municipality has a population of 1.1 million and covers an area of   
1 950 km2 (Nelson Mandela Bay Municipality IDP 2008). The municipality includes the 
districts of Port Elizabeth, Uitenhage and Despatch. Figure 5.1 shows different wards in the 
Nelson Mandela Bay Municipality. The areas shaded in blue are where poor households are 
situated- most of these households receive free basic water services. The areas represented 
by yellow dots are the where middle income households are situated; the areas represented 
by purple dots are where the upper (high) income earning households are situated. The 
orange and red dotted areas indicate the commercial and industrial areas. 
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FIGURE 5.1: Nelson Mandela Bay Municipality wards 
 
Source: Nelson Mandela Bay Municipality Water Service Development Plan (2008) 
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Within the Nelson Mandela Bay Municipality reside 289 000 formal households and 35 257 
informal households (Nelson Mandela Bay Municipality Water Services Development Plan 
2006:40). Within this municipality there are also 49 009 backyard shacks. 
 
The Kouga Local Municipality is situated approximately twenty kilometers west of Port 
Elizabeth. Figure 5.2 shows the districts that are incorporated under the Kouga Local 
Municipality management including: Cape St Francis, Hankey, Humansdorp, Jeffreys Bay, 
Loerie, Oyster Bay, Patensie and Thornhill (Kouga Local Municipality IDP 2008).  
                      
 FIGURE 5.2: Kouga Local Municipality 
 
 
Source: Kouga Local Municipality Integrated Development Plan (2008)  
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The Kouga Local Municipality has a permanent population of 70 695 people (Statistics of 
South Africa Census 2001) comprising 25 737 households. The population extends to 
332 824 people during peak holiday migration (Kouga Local Municipality Water Service 
Development Plan 2006). Of the permanent population 45.6% reside in Jeffreys Bay, 27.2% 
in Humansdorp, 13.3% in Hankey, 4.4% in Patensie, 3.2% in Cape St. Francis/St.Francis, 
2.8% in Loerie, 2.5% in Thornhill and 1.2% in Oyster Bay. 
 
The Amathole District Municipality occupies the central coastal portion of the Eastern Cape 
Province and a land area of 23 576km2 (Amathole District Municipality Integrated 
Development Plan 2008). The Amathole District Municipality area of jurisdiction, as detailed in 
Figure 5.3 below, is made up of eight local municipalities, namely: 
 The Buffalo City Municipality, comprising East London, King William‟s Town and 
surrounding urban centres, a number of coastal towns, numerous peri-urban and 
rural settlements; 
 The Amahlathi Municipality, comprising the towns of Stutterheim, Cathcart, 
Keiskammahoek and Kei Road, numerous peri-urban and rural settlements; 
 The Nxuba Municipality, comprising the towns of Bedford and Adelaide and 
surrounding rural areas; 
 The Nkonkobe Muncipality, comprising the towns of Alice, Fort Beaufort and 
Middledrift, the smaller towns of Hogsback and Seymour, numerous peri-urban and 
rural settlements; 
 The Ngqushwa Municipality, comprising the towns of Peddie, the coastal town of 
Hamburg, numerous peri-urban and rural settlements; 
 The Great Kei Municipality, comprising the town of Komga, the small coastal towns 
of Kei Mouth, Haga Haga, Morgan Bay and Chintsa, and a number of rural 
settlements; 
 The Mnquma Municipality, comprising the main town of Butterworth, the small 
towns of Ngqamakwe and Centani, numerous peri-urban and rural settlements; and 
 The Mbhashe Municipality, comprising the towns of Dutywa, Elliotdale and 
Willowvale, and numerous peri-urban and rural settlements. 
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FIGURE 5.3: Amathole District Municipality 
 
              Source: Amathole District Municipality Integrated Development Plan (2008) 
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The Amathole District Municipality‟s total population is 1.664 million (Amathole District 
Municipality‟s Community Survey carried 2007; Amathole District Municipality IDP 2008) and 
458 582 households. The district does not keep statistics on formal or informal households. 
Of the population 43.5% reside in Buffalo City, 17.8% in Mnquma, 15.7% in Mbashe, 7.8% in 
Nkonkobe, 6.7% in Amahlathi, 4.9% in Ngqushwa, 2% in Great Kei and 1.2% in Nxuba 
(Amathole District Municipality Integrated Development Plan 2008) . 
 
5.6.1. Poverty in the different reference municipalities 
 
 The Nelson Mandela Bay Municipality has an unemployment rate among the 
economically active sector of the community around 38% (Nelson Mandela Bay 
Municipality Integrated Development Plan 2008). The municipality provides relief to 
poor households through the Assistance to the Poor Scheme (ATTP). Approximately 
108 000 (37%) ATTP households receive 8kl of water free per month (Nelson Mandela 
Bay Municipality Annual Report 2008). The majority of households in the NMBM 
(36.1%) have a monthly income of between R0 and R1 600. Approximately 35.1% 
have an income of between R1 600 and R 12 800 per month (Nelson Mandela Bay 
Municipality Integrated Development Plan 2008).  
 
 The Kouga Local Municipality has 32.9% of the permanent population living in poverty 
(Kouga Local Municipality Integrated Development Plan 2008). The municipality 
provides 6kl of water free per month per household (universal approach). This 
approach has resulted in 92% of the households receiving free basic services. The 
municipality administers an indigent register consisting of households with an income 
of less than R1 500 per month. A total of three four hundred and eighty five households 
are listed on this register. The majority of households in the Kouga Local Municipality 
(66.29%) have a monthly income of between R0 and R1 600. Approximately 28.91% 
households have a monthly income of between R1 600 and R 12 800 (Kouga Local 
Municipality Integrated Development Plan 2008).  
 
 The Amathole District Municipality has 1 288 596 people living in poverty spread 
across the respective local municipal areas (Amathole District Municipality Integrated 
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Development Plan 2008). The municipality provides relief to the poor but does not 
provide for a register and verification process at household level. The municipality 
follows the “area” targeted approach when providing free basic water. About 71% of 
households (excluding Buffalo City Municipality) receive free basic services (Amathole 
District Municipality Integrated Development Plan 2008). The majority of households in 
the ADM (87.5%) have a monthly income of between R0 and R1 600. Approximately 
11.5% households have a monthly income of between R1 600 and R12 800 (Amathole 
District Municipality Integrated Development Plan 2008). 
 
5.6.2. Water service provision mechanisms adopted by the municipalities  
 
 All of the Nelson Mandela Bay Municipality population has access to a basic level of 
water within a two hundred meter radius of their residences and 91% of households 
have access to a basic level of sanitation (Nelson Mandela Bay Municipality Integrated 
Development Plan 2008). The Nelson Mandela Bay Municipality is both a Water 
Service Authority (responsible for ensuring access to water services as described by 
Department of Water Affairs and Forestry 2002) and a Water Service Provider, that is, 
an organisation that provides water services to consumers or to another water services 
institution.  
 
 Of the population of Kouga Local Municipality in June 2007, 76.74% had access to the 
RDP water standard or above (twenty five liters per person per day within a two 
hundred meter walking distance) and 25.91% had access to reconstruction and 
development program (RDP) sanitation standards or above waterborne or VIP 
(ventilated improved pit) toilet status (Kouga Local Municipality Water Service 
Development Plan 2008). The Cacadu District Municipality, comprising of Kouga Local 
Municipality and other local municipalities in the district, is the Water Service Authority 
in terms of the powers and functions devolved by the Local Government Municipal 
Structures Act 117, 1998. Kouga Local Municipality is responsible for water service 
provision within its area of jurisdiction and is therefore the Water Service Provider. 
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 Of the Amathole District Municipality population 68.2% has access to the RDP water 
standards or above, and 17.91% has access to RDP sanitation standards or above 
(Amathole District Municipality Water Service Development Plan 2008). This 
municipality is a Water Service Authority in terms of Act 117, devolved by the Local 
Government Municipal Structures Act (1998), and is responsible for water service 
provision in all of its local municipality areas except the Buffalo City Municipality, which 
is a separate Water Service Authority.                   
 
5.7 SUMMARY 
This chapter provides a description of the areas that were selected for surveying in this study 
and explains how water services in these Eastern Cape municipalities are managed. 
 
The design of a choice experiment is a fundamentally important one.  The variables and 
levels selected have to be important and realistic. In order to identify the relevant independent 
variables and levels a combination of international literature and focus groups were consulted.  
Following this phase, the number of options and complexity was reduced in order to conform 
to recommended experimental design features.  The choice experiment questionnaire that 
resulted from this process is shown in Appendix One and Two.    The sample design features 
were determined with reference to the requirements for estimation of the choice models. 
 
 
In Chapter Six the empirical survey and estimation of results are presented. 
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CHAPTER 6 
EMPIRICAL SURVEY AND DATA ANALYSIS 
 
6.1 INTRODUCTION 
 
Chapter Six addresses the fifth research objective, namely; to assess the opinions and 
preferences of paying consumers by reporting on the conjoint analysis application in the 
Nelson Mandela Bay, Amathole, and Kouga Municipalities‟.  
 
The survey results for each of the three municipal areas are presented in the sections that 
follow. The choices made by respondents are addressed first, followed by the adequacy of 
the sample size and the model estimation results. Finally, the potential design problems that 
were reflected in the findings are discussed.  
 
6.2 THE RESIDENTS SURVEYED IN THE THREE MUNICIPAL AREAS 
  
Table 6.1 shows the number of water services consumers surveyed at each municipality. 
 
TABLE 6.1:  Respondents surveyed per study site 
 
Study site Residential Number of Questionnaires 
Nelson Mandela Bay Municipality Yes 100 
Kouga Yes 100 
Amathole Yes 100 
 
A total of three hundred respondents completed the questionnaires in the three municipal 
areas. The general and question specific results were tabulated accordingly. Table 6.2 
summarises the residents‟ responses in all three municipalities. 
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TABLE 6.2: A summary of the residents’ characteristics and responses  
 
Source: Researcher‟s own construction 
 
 
 NMB Kouga Amathole 
Gender 
Female 62 49 40 
Male 38 51 58 
Non response  0 0 2 
Average Age (yrs)  48.52 47.32 57.53 
 
Average Income in 
presented category  
R26 001 – 
R34 000 
R13 001 – 
R19 000 
R13 001 – 
R19 000 
Race 
Black 2 4 2 
White 2 89 96 
Coloured 94 6 0 
Other 1 0 0 
Non response  1 1 2 
Own/Rent 
Own 85 73 80 
Rent 15 25 20 
Non response  0 2 0 
Pay for water 
Yes 94 87 85 
No 6 12 15 
Non response  0 1 0 
Average Payment for 
water per month  R390.47 R198.86 R191.89 
Total Number surveyed  100 100 100 
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The gender of the respondents surveyed was evenly matched within the Amathole District 
Municipality and Kouga Local Municipality, but in the Nelson Mandela Bay Municipality the 
majority of the respondents were female (see Table 6.2). The race of the respondents differed 
for each municipality. In the NMB municipality the majority profile of respondents were 
Coloured whereas in the Amathole and Kouga municipalities the majority of respondents were 
White. The average age of the respondents was fifty one years.   
 
The majority of the respondents in all municipalities owned the properties (houses) they were 
living in, and the majority paid for usage of municipal water services. The average payment 
for water services in Nelson Mandela Bay Municipality, Amathole and Kouga Municipalities 
respectively was R390.47, R198.86 and R191.89 per month.  The Nelson Mandela Bay 
Municipality charged the most for water services. 
 
The residents were asked several questions relating to their usage of water services and the 
importance which they attached to different elements of the service. The percentage of 
respondents in each municipality who indicated that they used the municipal water services 
ranged from 12% in the Amathole Municipality to 30.67% in the Kouga Municipality and 
31.33% in the Nelson Mandela Bay Municipality.  
 
Residents from the Amathole municipality used the municipal water services substantially less 
than the residents in the other municipalities. For example, many residents from the Amathole 
municipality make use of water tanks and septic toilet systems. 
 
The residents from each municipality were asked to indicate which water services they 
deemed to be most important in meeting their water service needs. Table 6.3 shows the 
nature of the overall responses to this question. The water services were arranged from most 
to least important in each municipality. This arrangement was determined by the number of 
respondents who classified water services to be important.  
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TABLE 6.3:  Variables of water service that resident’s rate as important 
 
Most to least important 
Number of respondents selecting 
this service as most important 
NMB 
Quality of water 57 
Assurance of water supply 25 
Sewerage disposal into water 14 
Per 10 kiloliter water service tariff 6 
Interruptions in flow of water 3 
Rate of flow of water from tap 1 
Kouga 
Quality of water 64 
Sewerage disposal into water 23 
Assurance of supply 23 
Per 10 kiloliter water service tariff 8 
Interruptions in flow of water 1 
Rate of flow of water from tap 1 
Amatole 
Quality of water 39 
Assurance of water supply 31 
Sewerage disposal into water 26 
Interruptions in flow of water 4 
Per 10 kiloliter water service tariff 2 
Rate of flow of water from tap 0 
 
Source: Researcher‟s findings 
 
Table 6.3 shows that quality of water was the most important independent variable for 
respondents in all three municipal areas. Respondents in all three municipalities indicated that 
interruptions of flow of water was the least important independent variable. In addition to 
quality of water, assurance of water supply and sewerage disposal into water were 
consistently in the top three rated independent variables.  
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6.3 THE CHOICES MADE FOR WATER SERVICE 
  
The choice experiment involved presenting each participant in the survey with four pairs of 
water service mixes, and they were requested to select which of the pairs they preferred – 
making four choices in total. Each water service mix was made up of six independent 
variables:  
 Sewerage disposal into water 
 Quality of water 
 Assurance of supply 
 Interruptions in the flow of water 
 Rate of flow of the water 
 Per 10 kiloliter water service tariff 
 
Each of these six independent variables had three levels. As there are multiple ways to 
combine these independent variables and levels and present them to one individual, a 
fractional factorial design was used to create unique option sets on each questionnaire.  Each 
option was numbered, representing a unique combination of levels of the six independent 
variables. Level one of an independent variable indicates the lowest/poorest form of the 
independent variable. Level two indicates a moderate form of the independent variable and 
Level three the highest/greatest form of the independent variable. For example, level one for 
the quality of water variable was; “unclear, chlorine smell, sour taste”, level two was “clear, no 
smell, pleasant taste” and level three was “Excellent quality (improves life of water boiling 
utensils, irons etc.)”. 
 
Each variation of water service mix was allocated an option number. The number of times a 
specific water service mix was selected and the number of times an option was presented in 
the surveys are all so shown in Figure 6.1. The blue part of the bar chart represents the 
number of times that option was selected by individuals. The red part indicates the number of 
times the option was presented but not selected. Figure 6.1 can be seen as a ranking of the 
water service mix options according to the ratio of selections to non-selections. The best 
options would be the options at the bottom of Figure 6.1, with the best ratio of selections to 
non-selections.   
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FIGURE 6.1: Option appearances and selections in conjoint study 
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Option sixty, namely, sewerage disposal at level three, quality of water at level three, 
assurance of supply at level two, interruptions to flow of water at level two, rate of flow from 
tap at level three and water service tariff at level two was the best choice overall as it had the 
largest ratio of selections to non-selections (Figure 6.1). The worst option was number sixty 
seven, namely, sewerage disposal at level one, quality of water at level one, assurance of 
supply at level one, interruptions to flow of water at level one, rate of flow from tap at level one 
and water service tariff at level one had the smallest selection to non-selection ratio.  
 
The five best and worst options and each of the options independent variable level 
combinations are shown in Table 6.4. 
 
TABLE 6.4: The five best and worst options 
 
Options 
Sewerage 
disposal 
Quality of 
water 
Assurance 
of supply 
Interruptions 
in flow 
Rate of 
flow 
Service 
tariff 
5 Best 
Options 
60 3 3 2 2 3 2 
36 2 3 3 3 1 2 
5 3 3 3 1 2 2 
79 3 3 2 2 2 1 
45 1 3 3 2 2 1 
Average  2.4 3 2.6 2 2 1.6 
5 Worst 
Options 
 
 
42 1 1 1 1 2 2 
15 1 1 2 3 2 3 
10 2 1 2 1 1 1 
23 1 1 3 2 1 3 
67 1 1 1 1 1 1 
Average  1.2 1 1.8 1.6 1.4 2 
 
Source: Researcher‟s findings 
 
The best options have relatively high levels of the independent variables and the worst 
options have relatively low levels of the independent variables (Table 6.4), as one would 
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expect. The independent variable which is most consistent with what is expected is quality of 
water. This selection implies that this independent variable is very important to water 
consumers. Sewerage disposal into water and assurance of water supply were also rated as 
relatively important independent variables – once again the best options have high levels of 
these independent variables and the worst options have low levels. 
 
The independent variables water service tariff, rate of flow from tap and interruptions in flow of 
water are all of average importance to the respondents, suggesting that they were less 
concerned with the costs levied on water and relatively  unconcerned with interruptions to the 
service and reductions on the pressure. 
 
6.4  ADEQUACY OF SAMPLE SIZE FROM THE DESIGN PERSPECTIVE 
  
The summarised descriptive results in this section cover the responses to the four hundred 
choices made by the Nelson Mandela Bay Municipality residents only.  The independent 
variable levels of the eighty one choice cards were approximately equally distributed for the 
four hundred choices, as shown by the summarised frequencies in Table 6.5.  Each 
independent variable was allocated three levels, the lowest level (-1), a middle level (0) and 
the highest level (+1). Given that there were four hundred choice cards, each with two 
choices, this yields a total of eight hundred selections per independent variable (i.e. 
800/3 267 selections per level). Table 6.5 shows that the number of times each independent 
variable level was used in the experiment was approximately two hundred and sixty seven 
times, which is an acceptable number and an indication that the allocations of levels within 
the design process were acceptable.  
 
TABLE 6.5: Frequency of independent variable level use in the questionnaire 
Coded level 
Sewerage 
disposal 
Water 
quality 
Assurance Interruptions 
Rate of 
flow 
Service 
tariff 
Lowest (-1) 278 277 247 287 269 262 
Middle (0) 247 246 291 264 242 256 
Highest (+1) 275 277 262 249 289 282 
 
89 
 
6.5  CROSS-TABULATION SUMMARIES 
 
Tables 6.6 to 6.10 summarise the respondents‟ choices in bivariate tables. The bivariate 
tables include the service tariff (or cost) variable, using the following effects coding:  
 
            -1   if attribute is lower level (R86.76) 
Xi =       0   if attribute is middle level (R96.40) 
             1    if attribute is upper level (R125.32)                   
 
 
The service tariff variable is important for the interpretation of the estimated consumer 
marginal willingness to pay, the variable is included in each table with one of the independent 
variable variables, namely sewerage disposal into water in Table 6.6, water quality in Table 
6.7, assurance of water supply in Table 6.8, interruption in flow of water in Table 6.9) and rate 
of flow from tap in Table 6.10.  
 
The variables were effects coded as follows: 
 
            -1   if attribute is lower level 
Xi =       0   if attribute is middle level 
             1    if attribute is upper level,                   for i = 1 (sew. dis.)….6 (tariff) 
 
Assuming that respondents would choose to pay as little as possible, whilst simultaneously 
selecting the best independent variable option, it was expected that these combinations would 
be selected more often than others. Tables 6.6 to 6.10 examine this theory by ordering the 
more favourable service charge in ascending order and with the independent variable levels 
in descending order. The results of the three municipal areas will be presented individually, 
Table 6.6 summarises the responses from Nelson Mandela Bay Municipality residents. 
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TABLE 6.6: Response counts of Nelson Mandela Bay Municipality residents – 
Sewerage disposal into water 
Service charge Sew disposal Counts Row total Percentage 
-1 1 59 90 65.6 
-1 0 40 84 47.6 
-1 -1 33 88 37.5 
0 1 64 93 68.8 
0 0 43 74 58.1 
0 -1 26 89 29.2 
1 1 57 92 62.0 
1 0 44 89 49.4 
1 -1 34 101 33.7 
 
The last column in Table 6.6 shows the percentage of selection of the combination, as 
opposed to not having selected the combination. The results indicate the preference for the 
sewerage disposal level, as observed by the high percentage preference (> 60%) for this 
level. There was also support shown for the lowest service tariff, although this preference was 
not significant in all cases.  
 
TABLE 6.7: Response counts of Nelson Mandela Bay Municipality residents – Water 
quality 
Service charge Quality water Counts Row total Percentage 
-1 1 56 90 62.2 
-1 0 43 84 51.2 
-1 -1 33 88 37.5 
0 1 53 80 66.3 
0 0 49 81 60.5 
0 -1 31 95 32.6 
1 1 59 107 55.1 
1 0 46 81 56.8 
1 -1 30 94 31.9 
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The observational results from Table 6.6 have many of the same features as those reported 
in Table 6.7.  They reveal strong support for high quality water. The option of a low water 
quality level was infrequently selected (< 40%). 
 
TABLE 6.8: Response counts of Nelson Mandela Bay Municipality residents – 
Assurance of supply  
Service charge Assurance Counts Row total Percentage 
-1 1 47 85 55.3 
-1 0 51 100 51.0 
-1 -1 34 77 44.2 
0 1 51 86 59.3 
0 0 50 92 54.3 
0 -1 32 78 41.0 
1 1 49 91 53.8 
1 0 46 99 46.5 
1 -1 40 92 43.5 
 
 
TABLE 6.9: Response counts of Nelson Mandela Bay Municipality residents- 
Interruptions in flow of water 
Service charge Interruptions Counts Row total Percentage 
-1 1 49 90 54.4 
-1 0 41 72 56.9 
-1 -1 42 100 42.0 
0 1 36 74 48.6 
0 0 55 97 56.7 
0 -1 42 85 49.4 
1 1 43 85 50.6 
1 0 42 95 44.2 
1 -1 50 102 49.0 
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TABLE 6.10: Nelson Mandela Bay Municipality responses–Rate of flow from tap 
Service charge Rate of flow Counts Row total Percentage 
-1 1 49 90 54.4 
-1 0 41 72 56.9 
-1 -1 42 100 42.0 
0 1 55 97 56.7 
0 0 42 85 49.4 
0 -1 36 74 48.6 
1 1 50 102 49.0 
1 0 43 85 50.6 
1 -1 42 95 44.2 
 
The results reported in Tables 6.8 to 6.10 are less conclusive than those in Tables 6.6 and 
6.7.  There are low preferences for the lowest level of the respective variables. The lowest 
level of the assurance of water supply independent variable was selected less frequently than 
the upper two levels (Table 6.8). For the independent variables, interruptions in flow of water 
and rate of flow from tap, similar preference patterns were found (Tables 6.9 and 6.10). These 
results lend support to the theory that respondents select the best independent variable 
option, and the lowest tariff. Appendix Five shows Kouga and Amathole response tables. 
 
6.6  MODEL ESTIMATION RESULTS 
 
Tables 6.11 to 6.13 summarise the results of the fitted models for the discrete choice 
multinomial logit (MNL) estimation for each experiment. The similarities in the results of the 
fitted models include the following: 
 The coefficient for the water service tariff variable is negative for all three 
experiments, as would be expected. As the water service tariff increases, so the 
water service mix offered becomes less attractive and preference decreases (a 
negative reaction).  Respondents were less willing to pay a higher tariff for the 
provision of water, but for some of the models (surprisingly) the results were 
inconclusive on the tariff level; the p-value showed this variable (tariff) not 
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significant for two of the three models.  
 The coefficients for the variables, sewerage disposal into water, water quality, 
assurance of supply and interruptions in flow of water were all found to be positive, 
as one would expect.  
 
TABLE 6.11: MNL model summary for Nelson Mandela Bay Municipality residents 
Variable Coeff Std error p-value WTP 
Sewerage disposal into water 0.8427 0.1136 0.0000 252.94 
Quality of water 0.7723 0.1155 0.0000 231.81 
Assurance of supply 0.3897 0.1092 0.0004 116.98 
Interruptions 0.1842 0.1037 0.0756 55.28 
Rate of flow from tap 0.1528 0.0901 0.1115 45.86 
Tariff -0.0033 0.0049 0.4935 - 
 
TABLE 6.12: MNL model summary for Kouga residents 
Variable Coeff Std error p-value WTP 
Sewerage disposal into water 1.0227 0.1306 0.0000 57.29 
Quality of water 1.1614 0.1396 0.0000 65.05 
Assurance of water supply 0.3910 0.1180 0.0009 21.90 
Interruptions 0.1754 0.1119 0.1170 9.83 
Rate of flow from tap -0.0495 0.1043 0.6355 -2.77 
Tariff -0.0179 0.0053 0.0008 - 
 
TABLE 6.13: MNL model summary for Amathole residents 
Variable Coeff Std error p-value WTP 
Sewerage disposal into water 1.0770 0.1282 0.0000 114.99 
Quality of water 0.8412 -0.1216 0.0000 89.81 
Assurance of water supply 0.3785 0.1141 0.0009 40.41 
Interruptions 0.1918 0.1081 0.0761 20.47 
Rate of flow from tap 0.0521 0.1009 0.6058 5.56 
Tariff -0.0094 0.0080 0.2395 - 
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The coefficients for the variable rate of flow from tap were not significant in all three 
experiments (p-value of the coefficient is greater than the 5% level) and the signs 
inconsistent, being positive for two experiments and negative for one experiment.  It was 
deduced that rate of flow from tap did not have a major influence on respondents choice. 
 
6.7 POTENTIAL DESIGN PROBLEMS REFLECTED IN THE FINDINGS 
 
6.7.1 Order of listing 
 
The fact that the first three listed independent variables were found to be significant in all 
three, but the last three were not significant in all cases, raises the possibility that the order of 
the independent variables may have influenced the choices.  In terms of this theory, as the 
respondents worked through the survey they grew tired and paid less attention to lower listed 
independent variables, or alternatively, found six independent variables overwhelming and 
focused their attention on a smaller set, namely the top three only.   
 
6.7.2 Tariff level bands too narrow    
 
In the light of the sharp increases in public utility tariffs currently being proposed in South 
Africa, the tariff bands (on reflection) may have been too narrow – leading to this variable 
being insufficiently differentiated and did not influence choice as much as one would have 
expected, a priori.   
 
6.7.3 Linear estimation models used 
 
One of the limitations of the model used in this analysis is that the changes between 
independent variable levels were assumed to be linear and no consideration was made for 
the interaction of terms.  
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6.8  SUMMARY 
 
Chapter Six shows the results of three choice experiments.  There were three hundred 
respondents surveyed. They made one thousand two hundred choices between alternative 
water service mixes. The results of the estimation were largely consistent with expectations, 
although tariffs were not significant in two of the three experiments.  This lack of significance 
may have been due to an error in design; with the tariff level bands being too narrow.  
Consumers were found to be willing to pay significant amounts, between R20 and R70 more 
per month, for levels of improvements in water quality, sewerage disposal into water and 
assurance of water supply.  Reduced interruptions in flow of water and improved rate of flow 
from tap, were not valued as highly as the first three mentioned independent variables, and 
there was less willingness to pay for improvements in these aspects of the water service mix 
municipalities provide to their consumers.   
 
The usage of water services was found to be similar for both the Kouga and Nelson Mandela 
Bay municipality residents. The Amathole residents were found not to use municipal water 
services as intensively as the residents in the other two municipalities.  
 
Water service charges in the Nelson Mandela Bay Municipality were found to be higher than 
the water service charges for other two municipalities.  
 
Residents in all three municipalities were found to value quality of water as the most important 
independent variable in water service delivery, and assurance of water supply and sewerage 
disposal into water were found to be important concerns. Water service tariff and interruptions 
in flow of water were found to be of less importance to consumers, and both groups were 
found to be least concerned with the rate of flow of water. 
 
In Chapter Seven the interpretation of the conjoint analysis study and the credibility of the 
results will be presented.   
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CHAPTER 7 
 
RESULTS, CONCLUSIONS AND RECCOMMENDATIONS 
 
7.1 INTRODUCTION 
 
This chapter addresses the fourth research objective, namely; using the results from the 
conjoint study to make recommendations. The interpretation of the model results which 
incorporates the final stage of applying conjoint analysis will be addressed first, followed by 
validating the results. Finally, conclusions will be drawn, and recommendations for future 
research will be made.   
 
7.2 INTERPRETING MODEL RESULTS 
 
In order to determine the marginal willingness to pay for the choice modelling experiments, it 
is necessary that the coefficients for the variables in the model are statistically significant 
(Hensher et al. 2005). The marginal willingness to pay is calculated as the ratio of the 
coefficients of the non-price to price variables, that is: 
 
                  attribute i 
WTP =      price variable                                (see Chapter Four, Section 4.2.7).  
  
In the choice modelling experiments, the direction of the variable level and the service charge 
variable have been defined as diametric opposites. To simplify the interpretations of the 
estimate, the marginal willingness to pay equation is adjusted accordingly to be:  
 
                    attribute i 
WTP =     -  price variable                                 
 
In the experiment reported in Tables 6.11 and 6.13 (Chapter Six) the service tariff (cost) 
variable is statistically insignificant at the 5% level, and for this reason there is little 
interpretative value to be gained in determining the marginal willingness to pay in these cases 
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(Hensher et al. 2005).  Accordingly, the marginal willingness to pay was only calculated for 
the Kouga residents (Table 6.12).  These marginal willingness to pay values are shown in 
Table 7.1. They provide Rand value estimates of respondent‟s willingness to pay per month 
for a level improvement in the independent variable.  
 
TABLE 7.1 Estimated willingness to pay per month for Kouga residents  
 
Willingness to pay per month (R) per increase in independent variable level 
for Kouga residents 
Independent Variables Rands 
Sewerage disposal into water 57.29 
Quality of water 65.05 
Assurance of water supply 21.90 
Interruptions in flow of water 9.83 
Rate of flow from tap -2.77 
 
The willingness to pay for a marginal improvement in sewerage disposal within the Kouga 
municipality was R57.29 per month. They were prepared to pay over R60 per month for 
marginal improvements in the quality of water, and over R20 per month for improved 
assurance of supply.     
 
The experiment yielded inconclusive values for the rate of flow from tap and interruptions in 
flow of water variables.  The results shown in the shaded cells are statistically not significant 
and included for completion rather than interpretive purposes. Positive results were found in 
willingness to pay for fewer interruptions in flow of water, but the values were low and findings 
statistically insignificant.  
 
7.3 VALIDITY OF RESULTS AND CONSISTENCY WITH OTHER FINDINGS 
 
The above interpretation results are not dissimilar to those of Snowball et al. (2009) reported 
in Table 7.2. 
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TABLE 7.2:  Grahamstown West resident’s willingness to pay for increases in water 
service variables  
 
Source: Snowball (2009:101) 
 
Snowball et al. (2009) found the willingness to pay for quality of water, particularly its safety 
features, were more than double what they were prepared to pay for decreased interruption in 
water service provision (Table 7.2). Their findings are consistent with that of the Kouga 
municipality study.  The actual amounts the two sets of water consumers were willing to pay 
cannot be directly compared because they relate to different marginal water service changes.  
 
The similarities between the Kouga and Grahamstown studies are not necessarily true for the 
rest of the world. In Yorkshire, England a conjoint analysis study regarding resident‟s 
preferences in water services was conducted. It was found that they were willing to pay about 
R3.57 (at an exchange rate of R11.25 to the Pound Sterling) for each percentage increase in 
the security of supply, about R0.34 for each reduction in the number of water samples that 
failed purity tests, about R25.54 per year for every 1000 fewer supply interruptions and about 
R8.78 per year for every 1000 fewer cases of water discoloration.  Within this population 
water quality was less marginally valued than reduced interruption in water service. Possibly, 
South African consumers perceive changes in quality of water as more likely than British 
consumers and as a result have become more sensitive to quality variation.   
Independent variable Marginal change willingness to pay per kilolitre 
of water 
 
Bacteria Count (levels) 
Decrease in Bacteria Count of 
1 level 
 
77c 
 
Water Discolouration 
(number of HH affected) 
Decrease of 50 households 
(1%) affected by Water 
Discolouration 
 
28c 
 
Interrupted Water Supply 
(number of HH affected) 
Decrease in 50 (1%) 
households affected by 
Interrupted Water Supply 
 
31c 
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7.4 CONCLUSIONS 
 
7.4.1 The need for increased water service consumer orientation 
 
For many of South Africa‟s municipalities meeting the compliance goals are challenging, to 
the point of being almost overwhelming (Chapters One and Two).  In the process of trying to 
meet these goals, consumer service to full tariff paying consumers of the service appear to 
have become neglected to the point of not being considered at all in some instances.  Not 
only is this poor marketing practice, but it may result in some of South Africa‟s municipalities 
losing „full tariff paying members‟. Ultimately, this may undermine their ability to sustain so 
called benchmarked standards of service provision.  The less paying people there are, the 
greater the tariff needed to be imposed on them and the greater their incentive to depart from 
that municipality. The links between cross-subsidisation within municipalities and relocation of 
tariff paying members over the long run have yet to be explored, but it is clear that an 
important element that will need to condition such arrangements is the adequacy of the water 
service mix offered to the consumers of the municipalities. 
 
7.4.2 Conflict between consumer service orientation and tariff structures 
 
The use of increasing block tariff structures is appropriate for curtailing individual consumer 
demand, but not consistent with cost recovery and consumer service orientation.  The costs 
per kiloliter of potable water delivered decline and do not increase as more water is delivered 
per consumer. Increasing block tariffs induce consumers to cut back on the amount the 
purchase rather than increase it.   
 
Increasing block tariff structures have economic merit as a tool of demand management in 
drought situations.  Under the premise that the low water using residents are poor people and 
high water using residents are rich people, this structure may be consistent with social 
redistribution goals, whereby, high water using residents are taxed to cross subsidise the low 
water using residents.     
 
Particular care needs to be exercised that South African municipalities do not employ demand 
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management as a substitute for increasing and improving the supply of water services. In 
terms of the revenue collected and the public funds available a certain supply of service is 
warranted. To offer a lesser service than that is unjustified.    
 
7.4.3 Conjoint analysis is an appropriate methodology by which to assess consumer 
satisfaction with water services provided 
 
Notwithstanding weaknesses with a conjoint analysis method, including the limited range of 
variables that can be captured in (hard copy survey) analyses, the literature finds it to be a 
highly appropriate method by which to assess variables of a service, such as the one it has 
been applied to in this dissertation  (Chapter Four, Section 4.2). 
 
7.4.4 Experimental design adequacy 
 
The conjoint analysis design was constructed with reference to standard practices 
recommended in the relevant literature, including sample design, and for that reason the 
method was deduced to be adequate (Chapter Five, Section 5.3). 
 
7.4.5 Reliability and validity of models estimated 
 
The models estimated for water services at the three selected municipalities, using the 
method of conjoint analysis, accorded with design expectations for the Kouga municipality 
residents (Chapter Seven, Section 7.3).   
 
7.4.6 The findings showed that quality of water and proper sanitation and disposal of waste 
water were the most valued independent variables of the water services mix provided 
 
Analysis of choice with respect to the characteristics of municipal demand for water services, 
show that the most valued improvements in water service are: quality of water, assurance of 
water supply and sewerage disposal into water (Chapter Six, Section 6.5).  Still valued, but to 
a lesser extent, are interruptions in flow of water and rate of flow from tap. In other words, the 
consumers in the selected areas are willing to pay significant amounts for improved water 
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quality, proper management of sewerage and assurance of water supply for the future, but 
not for reduced interruption of water flow and improved rate of flow from tap (see Table 6.4).  
 
In the light of the latter finding, there is merit in reconsidering the required standard of service 
options municipalities present to their consumers of water services.  For instance: 
 there is a need for the Department of Water Affairs to follow up on municipalities 
found wanting in the Blue Drop (quality of water) and Green Drop (sanitation and 
disposal of waste water) Reports. 
 the scope and (legal) permissibility low cost delivery options should be 
reconsidered, especially in so far as tradeoffs exist between the quality of potable 
water and sanitation service and certain distribution elements of the service, such 
as continuity of service and water pressure.  There may be scope (and some 
ethical justification) to improve consumer satisfaction by improving the quality of 
potable water and sewerage disposal into water through selected sacrifices 
elsewhere in the network, for example, in interruptions to flow of water and rate of 
flow from tap.  
 
7.5 RECOMMENDATIONS FOR FUTURE RESEARCH  
 
The findings of this dissertation point to a need for further research effort in applying the 
method of conjoint analysis to generate marketing insights on water service provision and 
levels associated with consumer satisfaction.   
 
The scope for modelling with interactive variables was not explored, and remains to be done.  
Equally, it was clear from the models estimated (Chapter Six) that improvements can be 
made to the design of the experiments used in the conjoint analysis.  Two of the experiments 
yielded models that were not significant in key areas.  The results suggested a need for 
improvements in the selection of levels of tariffs, and a reduction in the number and nature of 
independent variables included.      
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APPENDIX ONE: THE RESEARCH INSTRUMENT 
 
   SURVEY ON THE VALUE OF WATER SERVICE DELIVERY IN THE EASTERN 
CAPE  
 
 
RESPONDENT TO READ 
 
This questionnaire is being administered on behalf of Phillipa Hosking, Masters student at 
the Nelson Mandela Metropolitan University.  She can be contacted on 0847176290 or 
through the e-mail address, S204030269@nmmu.ac.za or at PO Box 77000, Nelson 
Mandela Metropolitan University, 6130.  The project is financially supported by The National 
Research Foundation, and it is also supported by your municipality.  The answers you 
supply will be treated as confidential and it will be greatly appreciated if you will allow us a 
few minutes of your time to complete this questionnaire.  
 
 
THE QUESTIONNAIRE 
 
1) Are you able and comfortable answering questions and making hypothetical choices on 
behalf of the people living in your house about the water services you access from the 
municipality?   
 
If yes, complete the questionnaire 
If no, please will you ask the person who can answer these questions to complete this 
questionnaire and arrange a collection time with the surveyor.   
 
 
QUESTION 3 
 
What gender are you - the respondent?   (Tick the correct block). 
 
 
 
 
   
 
QUESTION 4                                                                                          
 
What is your race?  (We are using this information for research purposes.) 
 
 
 
 
 
 
 
 
2) Please write the address of your property (including the suburb) in the space below. 
  
Male 0 
Female 1 
Black 0 
White 1 
Coloured 2 
Indian 3 
Other 4 
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QUESTION 5  
 
Do you own or rent a house? (Tick the relevant block) 
 
Own house 0 
Rent house 1 
 
QUESTION 6 
 
How many people live in the household? (Indicate the total number, including yourself and 
people living in outbuildings).    
 
 
 
 
 
 
 
QUESTION 7 
 
a) Do you pay for water? 
 
 
 
 
 
b)  Do you know approximately how much you pay per month for water?  
 
 
R__________________(approximate amount you pay for water each month) 
 
 
QUESTION 8  
 
Which of the following statements apply to your household? (Tick all the correct blocks)  
 
 
 
 
 
 
 
________________(number of people living in your  residence) 
Yes 0 
No 1 
a)     I collect rainwater in tank YES    NO 
b)     I use borehole water YES  NO 
c)     I collect and use untreated dam or river water YES  NO 
d)     I own Septic tank and French drain sanitation system     YES  NO 
e)     I have a pit for sewerage YES  NO 
f)      I only use the municipal water services   YES  NO 
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QUESTION 9 
 
How much would you be willing to pay every month towards subsidising water services for 
people who cannot afford to pay for these services? 
 
 
 
 
 
 
 
 
 
 
 
 
QUESTION 10 
 
 Please tick either YES or NO to the statements that apply to your household.                  
 
   
QUESTION 11 
 
Does anyone in your household buy bottled water as an alternative to tap water? 
 
 
(If you answered yes to this question, please answer question 12) 
 
 
 
QUESTION 12 
 
What are the reasons for the people in your household to buy bottled water? 
 
 
 
 
 
 
 
 
 
 
0 0 
0 – R10 1 
R10 – R40 2 
R40 – R70 3 
R70- R100 4 
Over R100  5 
 
c)        You run a business on your property. e.g. Renting rooms, or B&B  
YES NO 
 
a)       You have a swimming pool / garden /water features on your property 
YES NO 
 
b)        You grow vegetables/fruits on your property  
YES NO 
 
d)        You use water in your home for drinking, cooking and washing 
YES NO 
Yes 0 
No 1 
a)     Believe it is safer YES NO 
b)     Prefer the taste of bottled water YES NO 
c)     Believe it is healthier YES NO 
d)     Find it more convenient  YES NO 
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QUESTION 13 
 
What is your age?                                                          
 
 
 
 
 
QUESTION 14 
 
What is the estimated total household monthly pre-tax income? (Tick the relevant block) 
 
0 0 
0 – R1 000 1 
R1 001 – R4 000 2 
R4 001 – R7 000 3 
R7 000- R10 000 4 
R10 000- R13 000 5 
R13 001 – R19 000 6 
R19 001 – R26 000 7 
R26 001 – R34 000 8 
R34 001 – R43 000 9 
R43 001 – R80 000 10 
Over R80 001  11 
 
 
 
QUESTION 15   (found in Appendix 2)             
 
 
The choice experiment section  
 
  
 In the next section (Appendix 2) please indicate which of the water service mix and 
tariff options you prefer.   
 There are four pairs of alternatives presented to you - requiring you to choose four 
times in total.   
 Please consider the options carefully and choose the mix that you prefer, even if you 
don‟t like either option. There must be one that you prefer over the other, however 
slightly. (Indifference is not an option)  
 
 
 
 
 
 
 
 
 
_____________YEARS 
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QUESTION 16 
 
Mark (with a cross) the independent variable you felt was most important in Question 15. 
 
Sewerage spills 0 
Quality of water 1 
Security of water  2 
Interruptions in water services 3 
Rate of flow of water from tap 4 
Per 10 kiloliter water service charge   5 
 
 
QUESTION 17 
 
Did you find the choices hard to make?  
 
YES 0 
NO 1 
 
If yes, why? 
 
 
 
 
 
_________________________________________________________________________ 
 
 
QUESTION 18 
 
If there is anything important that you would like to add about water services or the tariffs 
you pay for this service that has not been covered in the questionnaire?  (Please write your 
answer below) 
 
 
 
 
 
_________________________________________________________________________ 
 
 
 
The end – thank you for participating  
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APPENDIX TWO: THE CHOICE EXPERIMENT PART OF THE SURVEY (ONLY 
TARIFF DIFFERED FOR EACH MUNICIPALITY) 
 
Choice Card 1:                                                         Choice Card 2:                                
Which water service mix                                         Which water service mix 
      do you prefer: circle 1 or 2                                    do you prefer: circle 1 or 2 
 
                                                                                                                                             
 
 
 
Only isolated areas 
affected by disposal 
and spills of 
sewerage into the 
environment 
 
 
Many areas affected 
by      disposal and 
spills of sewerage into 
the environment  
 
  
Only isolated areas 
affected by disposal 
and spills of sewerage 
into the environment 
 
 
Many areas affected by      
disposal and spills of 
sewerage into the 
environment  
 
Clear, no smell, 
pleasant taste 
 
 
 
Excellent quality 
improved life of 
kettles, irons, etc.
 
 
 
 
 
Clear, no smell, 
pleasant taste 
 
 
Unclear, chlorine smell 
sour taste  
 
 
Dam supply is 
insufficient to meet 
demand more than 
once every 5 years
 
 
Dam supplies 
sufficient to meet 
demand every 50 
years 
 
 
 
Dam supplies sufficient 
to meet demand every 
50 years 
 
 
Dam supplies sufficient 
to meet demand every 
20 years 
 
 
Interruptions in water 
services twice a 
month
  
 
 
Interruptions in water 
services twice a month
  
 
  
Interruptions in water 
flow- hardly ever
  
 
 
Interruptions in water 
flow- hardly ever
  
 
 
Rate of flow from tap 
at 20 liters per minute 
  
 
 
Flow from tap at 10 
liters per minute  
 
  
Flow from tap at 10 
liters per minute  
 
 
Flow from tap at 3 liters 
per minute 
 
 
Water service charge 
per 10 kiloliters 
 
R96.40 
 
Water service charge 
per 10 kiloliters 
 
R86.76 
  
Water service charge 
per 10 kiloliters 
 
R125.32
  
  
Water service charge 
per 10 kiloliters 
 
R96.40 
1 2  1 2 
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APPENDIX TWO CONTINUED 
 
 
 
Choice Card 1:                                                         Choice Card 2: 
         Which water service mix                                       Which water service mix  
         do you prefer: circle 1 or 2                                   do you prefer: circle 1 or 2 
                                                                                                                
 
1 2  1 2 
 
Only isolated areas 
affected by disposal 
and spills of 
sewerage into the 
environment 
 
 
Only isolated areas 
affected by disposal 
and spills of sewerage 
into the environment 
 
  
Many areas affected by      
disposal and spills of 
sewerage into the 
environment 
 
 
Virtually no area affected 
by disposal and spills of 
sewerage into the 
environment
 
 
 
 
Excellent quality 
improved life of 
kettles, irons, etc.
 
 
 
 
Clear, no smell, 
pleasant taste 
 
 
 
Excellent quality 
improved life of kettles, 
irons, etc.
 
 
 
Clear, no smell, pleasant 
taste 
 
 
Dam supplies 
sufficient to meet 
demand every 20 
years 
 
Dam supplies 
sufficient to meet 
demand every 20 
years 
 
 
Dam supplies sufficient 
to meet demand every 
20 years 
 
Dam supplies sufficient 
to meet demand every 
20 years 
 
 
Interruptions in water 
service every day of 
the week between 
certain times 
 
Interruptions in water 
service every day of 
the week between 
certain times 
  
Interruptions in water 
flow- hardly ever
 
 
 
Interruptions in water 
services twice a month
 
 
 
Rate of flow from tap 
at 20 liters per minute 
  
 
 
Flow from tap at 3 
liters per minute 
 
  
Flow from tap at 10 
liters per minute 
 
 
Flow from tap at 3 liters 
per minute 
 
 
Water service charge 
per 10 kiloliters 
 
R55.36 
 
Water service charge 
per 10 kiloliters 
 
R46.83 
  
Water service charge 
per 10 kiloliters 
 
R71.66 
  
Water service charge 
per 10 kiloliters 
 
R71.66 
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APPENDIX THREE: RELATIONSHIP BETWEEN THE INTEGRATED 
DEVELOPMENT PLAN AND THE WATER SERVICE DEVELOPMENT PLAN 
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APPENDIX FOUR: ON TARIFF STRUCTURES FOR THE THREE 
MUNICIPALITIES 2008/9 YEAR 
 
 Tables 2.5 to 2.7 describe the tariff structures of the reference municipalities for the 
2008/09 financial year.  The tariff structures comprise variable tariffs applied to a unit 
of measure and a fixed tariff charged monthly. Variable and fixed tariffs are charged 
for both potable water and sanitation. 
 
A variable tariff is applied to both potable water and sanitation for all 7 areas that fall 
under the control of the ADM. The variable tariff differs from area to area. 
Consumers are charged a stepped tariff that allows for 6 categories of consumption. 
Tariffs increase progressively with consumption (increasing blocked tariff) except for 
the category with a monthly consumption of greater than 501kl. This category is 
charged a lower tariff than the previous category. For example, the Amahlathi water 
service consumers are charged for progressive consumption. The tariffs for the 
water service increase by 19% from category 1 to category 2, by 15% from category 
2 to category 3, by 25% from category 3 to category 4 and by 17% between category 
4 and category 5. The tariff then decreases by 17% from category 5 to category 6. 
Although this principle applies to all areas the percentage variances are different for 
each area. The ADM uses a hydraulic reduction method to determine the unit of 
measure for sanitation. The sanitation tariff is applied to 80% of the potable water 
consumed.  
 
The ADM‟s variable tariff is applied from the first kilolitre of water consumed. The 
cost of the first 6kl consumed per month is recovered from the equitable share (ES) 
for the indigent consumers residing in the targeted areas, but the municipality does 
not maintain an indigence register. 
 
The NMBM tariff structure is the simplest of all three municipalities (see Table 2.6). A 
variable tariff is applied to both potable water and sanitation. The variable tariff is 
uniform for all areas included in the municipal boundary. Domestic consumers are 
charged an increasing blocked tariff. Only 3 categories of consumption are provided 
for. The tariff increases progressively with the consumption of potable water.  
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Firms (inclusive of industrial and commercial firms, government departments and 
agencies) are charged a flat variable tariff. The tariff does not vary with the level of 
consumption. A variable tariff for sanitation remains the same for all levels of 
consumption for all categories of consumers (domestic and firms). The NMBM uses 
a hydraulic reduction method to determine the unit of measure for sanitation, similar 
to the ADM. The NMBM uses a factor of 60% for domestic consumers and 95% for 
Firms. 
 
The NMBM‟s variable tariff is applied from the first kilolitre of water consumed. The 
equitable share (ES) is used to fund the first 8kl of potable water consumed and 
consequent sanitation charges. The municipality maintains an indigence register for 
the ATTP beneficiaries. 
 
The KLM tariff structure provides for 5 categories of potable water progressive 
domestic consumer as part of the increasing block tariff structure (see Table 2.7). 
High-density consumers and shops are charged the same tariff as the first domestic 
category and the industrial area in Humansdorp is charged a separate tariff. The 
tariff is almost equivalent to the average tariff charged to domestic categories 
consuming between 26 to 45kl/month and 46 to 65kl/month. The domestic category 
tariff increases are progressive and are only inclusive of potable water. A variable 
charge for sanitation is not provided for in the tariff structure. The tariff increases by 
25% from category 1 to category 2, by 60% from category 2 to category 3, by 25% 
from category 3 to category 4 and 20% from category 4 to category 5.  
 
Although the tariff structure for the KLM provides for a 0-25kl/month category of 
domestic consumers, all consumers in the KLM receive the first 6kl/month free. The 
municipality follows the universal approach to the provision of the first 6kl/month free. 
The KLM maintains an indigence register. The verified indigent beneficiaries are 
provided with a monthly allowance, which is allocated to the indigence consumer 
accounts. 
 
The ADM fixed tariff structure includes fixed tariffs per month for both potable water 
and sanitation (Table 2.5). The fixed tariff is referred to as an availability charge. The 
tariffs differ per service and per area managed by the ADM. The fixed tariffs are 
121 
 
 
 
charged to property owners of vacant erven that have been developed. The highest 
fixed water service tariff is charged in the Amahlathi area (R152.00/month) and the 
lowest in the Nkonkobe area (R88.00/month). 
 
The NMBM charges a monthly fixed tariff for the water service only. The fixed tariff is 
based on the water meter size and type. Types of meters catered for are semi-
positive or inferential meters (Table 2.6). The fixed tariff is referred to as a water 
availability charge. 
 
The KLM charges a fixed tariff for sanitation (availability charge) and a fixed tariff for 
water. There are two fixed tariffs charged for water; one being an availability charge 
and the other being a charge for minimum consumption (Table 2.7). The fixed tariff 
structure for sanitation is more detailed than the tariff structures of the other two 
reference municipalities for the same service. This is mainly due to uniform tariffs not 
being applied and varying levels of service. The municipality provides for waterborne 
sewage, the bucket system and septic tanks. 
 
A uniform fixed tariff is charged for water availability and minimum consumption. The 
KLM has a high peak season migration resulting in many of the households 
remaining vacant during off-peak seasons. This has resulted in the municipality 
charging a fixed tariff for minimum water usage.  
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Table 2.5: Amathole District Municipality water service tariffs for the 2008/09  
financial year 
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Table 2.6: Nelson Mandela Bay Municipality water service tariffs for the 
2008/09 financial year 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
(all pricing excludes VAT)
Description
Meter 
Description
Tariff use 
potable 
water
Tariff for 
sanitation
Water service 
tariff Increase
R/kl R/kl R/kl
VARIABLE CHARGES
Residential premises:
    Up to 1kl/day 4.76          5.82                  10.58              
    Next 1kl/day 5.97          5.82                  11.79              11%
    Additional consumption (per kl) 7.16          5.82                  12.98              10%
A hydraulic reduction of 60% is applied to the water consumption to determine the outflow usage
Firms:
    Per/kl 4.76          5.82                  10.58              N/a
A hydraulic reduction of 95% is applied to the water consumption to determine the outflow usage
FIXED CHARGES R/month R/month R/month Increase
Water Availability Charges
Nominal water meter size
15mm Semi-positive 15.11        
20mm Semi-positive 22.68        50%
25mm Semi-positive 30.24        33%
40mm Semi-positive 45.33        50%
50mm Semi-positive 68.03        50%
75mm Semi-positive 146.04      115%
100mm Semi-positive 312.31      114%
15mm Inferential 15.11        
20mm Inferential 22.68        50%
25mm Inferential 30.24        33%
40mm Inferential 37.81        25%
50mm Inferential 75.57        100%
75mm Inferential 453.45      500%
100mm Inferential 680.17      50%
150mm and larger Inferential 1,133.62   67%
Notes : There is no availability charges for sanitation
            Firms include industrial and commercial firms, government departments and agencies
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Table 2.7: KLM water service tariffs for the 2008/09 financial year 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
(all pricing excludes VAT)
Description
Tariff use 
potable 
water
Tariff for 
sanitation
Water service 
tariff Increase
kl R/kl R/kl R/kl
VARIABLE CHARGES
Residential premises (Potable water
usage) - 
     0-25 3.84              3.84                  
     26-45 4.79              4.79                  25%
     46-65 7.67              7.67                  60%
     66-85 9.59              9.59                  25%
     85> 11.51            11.51                20%
Hgh density consumer and shops 3.84              3.84                  
Industrial area (Humansdorp) 5.75              5.75                  
Trade effluent (industry) reduced by an applied 
hydraulic formula dependent on the nature of the
business (flow meters are used to assess)
1
1.68                  1.68                  
FIXED CHARGES R/month R/month R/month
Sanitation availability fee:
Hankey -
     Low cost housing (waterborne) 34.63                34.63                
     Septic tanks - domestic 112.22              112.22              
     Septic tanks - business 120.24              120.24              
Humansdorp - 
     Vacant stands - domestic 72.64                72.64                
     Buckets - domestic 60.92                60.92                
     Households/flats (waterborne) 87.97                87.97                
     Hospitals 136.39              136.39              
     Government 109.10              109.10              
     Business/Local Government 63.65                63.65                
     Others non residential 32.91                32.91                
St Francis Bay - 
     All properties (developed) 129.20              129.20              
     Serviced properties (undeveloped) 152.08              152.08              
Jeffreys Bay - 
    Low cost housing (waterborne) 38.31                38.31                
     Households/flats (waterborne) 129.20              129.20              
Patensie - 
     Septic tanks - domestic 112.22              112.22              
     Septic tanks - business 120.24              120.24              
Water availability fee:
     All areas 58.33            58.33                
Water Minimum/basic charge:
     Domestic and commercial 43.00            43.00                
     Industry (Humansdorp/Jeffreys) 75.00            75.00                
Note: Kouga Local Municipality has an extremely complex tariff structure that is applied differently
in each of the areas represented by the municipality. The tariff also differs in many instances where 
the structure might be the same.
Per 10m
2
 or part thereof of the 
area of buildings and 
improvements
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1
 The charge payable in terms of paragraph (a) and (b) above shall be assessed according to the
   formula : R=Vx[CA + B] + C X S X 10~-3] where:
R = The treatment cost.
V = The volume of industrial effluent discharged from the premises during the cycle concerned in
      cubic meters.
A&B = The capital cost (interest and redemption) plus maintenance cost for the cycle concerned
           on the pipe system as used by the concerned consumer divided by the total flow for the cycle. 
           The value of A being 69.56 cents per cubic meter. The value of B being 60.11 cents per cubic meter.
           C = The cost of treating one cubic meter of waste water. The value of C being 38.27 cents per cubic 
           meter.
S = The average chemical oxygen demand in mg/l measured on the industrial effluent during the cycle  
 
AN ANALYSIS OF THE TARIFF STRUCTURES  
 
There are various features that stand out in the different municipalities‟ tariff 
structures: 
 The steps of the structure are uneven and there are differences in the scale of 
steps between potable water and sanitation. Amathole District Municipality 
applies an increasing blocked tariff to full charge-paying households.   The 
blocked tariffs have a range of six tariffs with the largest block being 500kl and 
above, which is classified as a bulk tariff and represents the highest tariff. 
Amathole District Municipality reduces the potable water consumption by 80% 
to determine the consumption of outflow management capacity.  Kouga Local 
Municipality applies a fixed tariff, which is almost an average of the five 
blocked tariffs used to charge for potable water consumption of the full paying 
household. The municipality only charges Jeffrey‟s Bay a consumption charge 
for outflow management capacity. Nelson Mandela Bay Municipality charges 
firms a fixed tariff per kilolitre consumption and does not apply a blocked tariff. 
The tariff is equal to the first block of the full charge-paying household.  The 
municipality applies a hydraulic reduction of 95% for firms.  Increasing 
blocked tariffs are applied by all of the reference municipalities. The difference 
is the tariff charged and the varying number of steps in the blocked tariff 
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structure. The block threshold for the municipalities also differ (Amathole 
District Municipality =500 kl; Nelson Mandela Bay Municipality =60 kl and 
Kouga Local Municipality =85 kl). Jeffrey‟s Bay is the only area in Kouga Local 
Municipality that is charged for consumption of the outflow management 
system. ADM and NMBM reduce the potable water consumption by the 
hydraulic value of 80% and 60% respectively in order to determine the 
charge.  
 Regarding a Demand Management charge for the degree of access to 
potable water and the outflow management infrastructure, Kouga Local 
Municipality charges varying tariffs for access to the outflow management 
infrastructure dependent on the service provided. Nelson Mandela Bay 
Municipality also charges this category for availability but does not charge for 
access to the outflow management infrastructure (OMI) systems, a consistent 
practice for all of the Nelson Mandela Bay Municipality categories. The 
reference municipalities do not consider the size of the household when 
determining the availability charge. 
 There is an “assistance to the poor” policy but, generally speaking, users are 
charged for first 6 kl/m despite the constitutional right of receipt.  Both the 
Kouga Local Municipality and Amathole District Municipality refer to the 
assistance provided to the poor and pensioners as indigent support. The 
Kouga Local Municipality provides free basic water for all of its households 
(6kl/month) which is billed to the equitable share, there is no charge for 
outflow management capacity. The charge for the degree of access to both 
potable water and outflow management infrastructure is recovered from the 
equitable share. Amathole District Municipality does not charge households 
for any of the elements if the household receives an RDP level of service. 
Other households with a higher level of service in the category receive a free 
allocation of 6kl per month. In the case of outflow management, the charge for 
access and the PW hydraulic reduction of 80% (of 6kl) is also free and in all 
instances recovered from equitable share. Nelson Mandela Bay Municipality 
provides for a program formalised as, “assistance to the poor” (ATTP). The 
program provides assistance from equitable share, which funds the degree of 
access for both potable water and outflow management infrastructure. It also 
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funds 8kl of potable water consumption per month and the hydraulically 
reduced consumption of outflow management capacity. Registration for 
assistance is determined by using household income as an indicator, which 
differs from one reference municipality to the next reference municipality.   
 The availability charge is levied in some cases but not others. Although the 
reference municipalities have a sound understanding of the costs of providing 
water services, both variable and fixed, these costs are not applied to the 
extent of determining the total fixed costs or total variable costs for each of the 
categories of consumers. Both the Kouga Local Municipality and Amathole 
District Municipality charge for access to both the potable water and outflow 
management infrastructure systems, the Nelson Mandela Bay Municipality 
does not charge for access to the outflow management infrastructure system. 
The charges differ between schemes controlled by Amathole district 
Municipality and the charges also differ in Kouga Local Municipality.  They 
depend on area. Nelson Mandela Bay Municipality, on the other hand, 
provides for a variety of availability charges dependent on the size and type of 
water meter. 
 High tariffs for water service users in poor areas. 
 Large differences in tariff structures between the different Local Municipalities, 
for instance, the initial rate is twice as high in Ngqushwa as in Mbhashe. 
 In municipal areas serving the poor, 75% of revenue from water service 
provision is from the treasury (from the Equitable Share fund), while in areas 
serving the communities that mainly pay for service (like Nelson Mandela Bay 
Municipality), this proportion is 25%.  There are a number of variances in how 
pensioners and the poor benefit from the equitable share; a national grant 
received and used for the provision of basic services to the poor at the various 
reference sites. An equal number of variances are also found within the 
application of tariffs, as determined from the tariff books of each of the 
municipalities (which are reviewed annually). 
 
 
 
 
128 
 
 
 
APPENDIX FIVE: RESPONSE COUNTS FOR KOUGA AND AMATHOLE 
MUNICIPALITIES 
 
 Table 1: Response counts of Kouga residents – Sewerage disposal  
Service charge Sew disposal Choice Row Percentage 
-1 -1 36 89 40.4 
-1 0 47 83 56.6 
-1 1 66 90 73.3 
0 -1 34 93 36.6 
0 0 40 78 51.3 
0 1 57 88 64.8 
1 -1 26 101 25.7 
1 0 41 91 45.1 
1 1 53 87 60.9 
 
 
Table 26: Response counts of Kouga residents – Quality of water  
Service charge Quality water Choice Row Percentage 
-1 -1 36 92 39.1 
-1 0 51 83 61.4 
-1 1 62 87 71.3 
0 -1 32 94 34.0 
0 0 41 84 48.8 
0 1 58 81 71.6 
1 -1 23 97 23.7 
1 0 39 82 47.6 
1 1 58 100 58.0 
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Table 3: Response counts of Kouga residents – Security of supply  
Service charge Security Choice Row Percentage 
-1 -1 40 77 51.9 
-1 0 51 97 52.6 
-1 1 58 88 65.9 
0 -1 36 85 42.4 
0 0 45 88 51.1 
0 1 50 86 58.1 
1 -1 39 92 42.4 
1 0 44 102 43.1 
1 1 37 85 43.5 
 
 
 
 
Table 4: Response counts of Kouga residents – Interruptions to supply  
Service charge Interruptions Choice Row Percentage 
-1 -1 54 98 55.1 
-1 0 43 74 58.1 
-1 1 52 90 57.8 
0 -1 41 85 48.2 
0 0 51 96 53.1 
0 1 39 78 50.0 
1 -1 40 102 39.2 
1 0 41 91 45.1 
1 1 39 86 45.3 
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Table 5: Response counts of Kouga residents – Rate of flow  
Service charge Rate of flow Choice Row Percentage 
-1 -1 54 98 55.1 
-1 0 43 74 58.1 
-1 1 52 90 57.8 
0 -1 39 78 50.0 
0 0 41 85 48.2 
0 1 51 96 53.1 
1 -1 41 91 45.1 
1 0 39 86 45.3 
1 1 40 102 39.2 
 
 
 
Table 6: Response counts of Amathole residents – Sewerage disposal   
Service charge Sew disposal Choice Row Percentage 
-1 -1 31 89 34.8 
-1 0 43 83 51.8 
-1 1 60 90 66.7 
0 -1 30 93 32.3 
0 0 39 78 50.0 
0 1 69 88 78.4 
1 -1 30 101 29.7 
1 0 44 91 48.4 
1 1 54 87 62.1 
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Table 7: Response counts of Amathole residents – Quality of water   
Service charge Quality water Choice Row Percentage 
-1 -1 32 92 34.8 
-1 0 42 83 50.6 
-1 1 60 87 69.0 
0 -1 38 94 40.4 
0 0 47 84 56.0 
0 1 53 81 65.4 
1 -1 28 97 28.9 
1 0 50 82 61.0 
1 1 50 100 50.0 
 
 
Table 8: Response counts of Amathole residents –Security of supply   
Service charge Security Choice Row Percentage 
-1 -1 35 77 45.5 
-1 0 50 97 51.5 
-1 1 49 88 55.7 
0 -1 36 85 42.4 
0 0 54 88 61.4 
0 1 48 86 55.8 
1 -1 39 92 42.4 
1 0 44 102 43.1 
1 1 45 85 52.9 
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Table 9: Response counts of Amathole residents –Interruptions   
Service charge Interruptions Choice Row Percentage 
-1 -1 42 98 42.9 
-1 0 46 74 62.2 
-1 1 46 90 51.1 
0 -1 43 85 50.6 
0 0 52 96 54.2 
0 1 43 78 55.1 
1 -1 47 102 46.1 
1 0 42 91 46.2 
1 1 39 86 45.3 
 
 
 
Table 10: Response counts of Amathole residents –Rate of flow 
Service charge Rate of flow Choice Row Percentage 
-1 -1 42 98 42.9 
-1 0 46 74 62.2 
-1 1 46 90 51.1 
0 -1 43 78 55.1 
0 0 43 85 50.6 
0 1 52 96 54.2 
1 -1 42 91 46.2 
1 0 39 86 45.3 
1 1 47 102 46.1 
 
 
 
 
 
 
  
